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Descripti n 

[0001] The pres nt inv ntion relates to an isolated target sequence. In particular the present invention relates to a 
method for the diagnosis of a disease or a predisposition to a disease by sere ning for the presenc of the target 

5 sequence. More in particular, the present Invention relates to the diagnosis of a disease or a predisposition to disease 
associated with scarring and/or fibrosis. In accordance with the pres nt invention, xamples of disease associated 
with scarring and/or fibrosis include (but are not necessarily limited to): lung fibrosis, atherosclerosis, cardiovascular 
disease, dennal and corneal scarring and/or fibrosis following infection, trauma, surgery or thermal injury, sclerodemna 
and other connective tissue disorders, fibrosis of the heart, chronic obstructive pulmonary disease, muscle fibrosis. 

10 kidney fibrosis, chronic demnal ulceration and lipodermatosclerosis, lung fibrosis (of any origin), post-surgical and Idi- 
opathic adhesions, inflammatory conditions of the skin (including Lichen and associated conditions), ageing and all 
ageing-associated degenerative disorders (including ageing of the skin), liver fibrosis of any ethiology (Including viral 
and non-viral hepatitis), liver cirrhosis, chronic pancreatitis, chronic thyroiditis, calcinosis (of any origin), conditions 
whose pathogenesis is related to the deposition/remodelling of a connective matrix (including cancer). In addition, the 

15 present invention relates to a kit for diagnosis for susceptibility or predisposition to a number of disorders, including 
disorders associated with scamng and/or fibrosis, and to components for inclusion in said kit. The present invention 
relates to the use of the isolated target seq uence to evaluate and/or screen for agents capable of interacting with same. 
The present invention further provides a means for the directed treatment of such disease states. 

20 BACKGROUND TO THE INVENTION 

[0002] The incidence of some diseases associated with scarring and/or fibrosis is a significant drain on resources 
in both developing and developed nations. By way of example, some diseases associated with scanning and/or fibrosis 
may manifest themselves in the fonm of atherosclerosis and cardiovascular disease. These diseases are of particular 

25 relevance to public health. By way of example, it has been estimated that atherosclerosis leads to approximately 
500,000 deaths from coronary artery disease and 150,000 deaths from stroke (Ml) every year in the United States 
(American Heart Association, 1996). It Is now known that atherosclerosis is the principal cause of myocardial infarction, 
stroke, and peripheral vascular disease, accounting for neariy half of all mortality in developed countries. 
[0003] The costs for both national and international public health programmes attempting to deal with the conse- 

30 quences of these diseases are substantial. It would therefore be desirable to provide a means for screening individuals 
to identify those who are predisposed to disease associated with scarring and/or fibrosis and especially to identify to 
which scarring and fibrotic diseases they are susceptible. 

[0004] At present, treatment of diseases associated with scarring and/or fibrosis can be effective in slowing the 
progression of the disease, but only after the disease has been diagnosed. However, such treatments are seldom 
35 capable of reversing the effects of the disease once it has set in. Prophylactic treatment of the general population is 
expensive and a significant drawback Is that such treatments are not targeted to the needs of the individual and may 
be either redundant or even counterproductive. In some cases adverse side effects may be experienced from prolonged 
exposure to inappropriate prophylactic treatments. 

[0005] The progression of certain diseases associated with scan-ing and/or fibrosis such as atherosclerosis, may 
40 involve the accumulation/proliferation of smooth muscle cells (SMCs) which elaborate extracellular matrix macromol- 
ecules which are largely collagenous in nature. The progression of atherosclerosis from thrombosis to myocardial 
infarction (Ml) can lead to tissue Injury which may result in both scar tissue turnover and fibrous tissue fomnation. 
Although the process of nomrial would repair after tissue injury results in the proliferation of fibroblast cell, the differ- 
entiation of fibroblasts into myofibroblasts can mark an earty event in the development of tissue fibrosis. The prolonged 
45 presence of myofibroblasts at an infarct site may also likely to produce an imbalance In extracellular matrix proteins 
and proteases, which may exaceriDate hypertrophic scars and wound formation. 

[0006] It would be desirable to have a method for diagnosis of disease associated with scarring and/or fibrosis and/ 
or a predisposition to disease associated with scarring and/or fibrosis that solves or at least ameliorates the disadvan- 
tages associated with the prior art. 
50 [0007] It would also be advantageous to be able to identify new therapeutic targets which would facilitate the Iden- 
tification with Increased accuracy of those individuals having a predisposition or Increased susceptibility to diseases 
associated with scanrlng and/or fibrosis which are associated with an accumulation/proliferation of smooth muscle cells 
(SMCs) and/or a prolonged presence of myofibroblasts at a disease site. In this way, suitable therapy could then be 
put into plac befor th ffects of such a disease sets in. 

55 

SUMMARY ASPECTS 

[0008] Thepr s nt invention r lates to methods for /nfera//a Identifying and/or diagnosing the presence or abs nee 
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of one or more target sequences in a sample taken from an individual. In particular, these methods relate to scr ens 
to determine the presenc or absence of a target sequenc . The methods of the present Invention may also be us d 
to determine the relative position of multiple target sequences in a sample taken from an individual order to provide a 
risk profile for that individual. The identified target sequence may be used to diagnose a dis ase associated with 

5 scarring and/or fibrosis and/or predisposition to a disease associated with scarring and/or fibrosis by correlating the 
id ntifi d target sequenc with inh rited g n tic factors and/or phenotypic traits. The identified target s quence may 
also be used as a target for the discovery of agents (such as modulators) which may be effectively used to prevent or 
delay or treat a disease associated with scarring a nd/or fibrosis or a predisposition to a disease associated with scarring 
and/or fibrosis associated with these target sequence. 

10 [0009] In a broad sense, the present invention relates to an assay method for detecting the presence of a target 
sequence presented asSEQ ID No 1 or an analogue thereofwherein the assay method comprises a means for detecting 
said target sequence. 

DETAILED ASPECTS OF THE INVENTION 

15 

[0010] According to a first aspect of the present invention, there is provided an isolated target sequence wherein the 
target sequence is presented as SEQ ID No 1 . 

[0011] In this embodiment, typically the target sequence is taken from an individual or is in a sample taken from an 
individual. In this embodiment, typically the individual is a human. 
20 [0012] In this embodiment, typically the target sequence Is associated with (e.g. located in or on) cells that express 
a smooth muscle phenotype. 

[0013] In a highly preferred aspect, the target sequence is associated with (e.g. located in or on) actin intemnediate 
filaments. 

[0014] In a highly preferred aspect, the target sequence is associated with (e.g. located in or on) a smooth muscle 

25 cell and/or a myofibroblast and/or a myoepithelial cell. 

[001 5] According to a second aspect of the present invention there is provided a moiety, such as an antibody, capable 
of recognising a target sequence wherein the target sequence is presented as SEQ ID No 1 . 
[0016] According to a third aspect of the present invention there is provided an assay method for detecting the 
presence of a target sequence in a cell or tissue sample from an individual, wherein the target sequence is presented 

30 as SEQ ID No 1 , and wherein the assay method comprises: 

(i) contacting the cell with a moiety, such as an antibody, capable of recognising the target sequence under con- 
ditions that could pennlt binding of the moiety to the target sequence; and 

(il) detecting the presence of the moiety bound to the target sequence. 

35 

[0017] According to a fourth aspect of the present invention there is provided a method of diagnosis for a disease 
or a predisposition to a disease associated with the presence of a target sequence in a cell or a tissue sample from 
an individual wherein the method comprises: 

40 (i) perfomriing the assay method of the present invention and 

(ii) determining whether the cell or tissue comprises the target sequence. 

[0018] According to a fifth aspect of the present Invention there Is provided a method for preventing and/or treating 
a disease or a predisposition to a disease associated with the presence of a target sequence in a cell or tissue from 
45 an individual; wherein the method comprises: 

(I) perfonning the assay method of the present invention; 

(II) determining whether the cell or tissue comprises a target sequence; and 

50 applying a treatment In order to prevent, delay, reduce or treat the disease or the predisposition to the disease if said 
cell or tissue comprises a target sequence. 

[0019] According to a sixth aspect of the present invention there is provided a kit for diagnosis of a disease or a 
predisposition to disease, wherein the kit comprises: 

55 (I) means for Identifying a target sequ nee pr sent d as SEQ ID No 1 ; and 

(Ii) reference means for detemnlning the selectivity of th identifying means. 

[0020] According to a s venth aspect of th pres ntlnv ntion.th re is provided an amino acid sequence comprising 



3 



EP1 178115 A2 

an antigenic determinant wherein said antigenic detemiinant is that of or contained within SEQ ID No 1 . 
[0021] According to a eighth aspect of th present Inv ntion, there Is provided the use of a target sequ nee in th 
preparation of a medicament to prevent and/or treat disease associat d with scaning and/or fibrosis. 
[0022] According to a eighth aspect of the present invention, there is provided an assay method for detecting the 
5 presence of a target sequence in a cell or tissue sample from an individual wherein the assay method comprises: 

(ill) contacting the cell with an antibody of the present invention under conditions that could pemrilt binding of the 
antibody to the cell; and 

(Iv) detecting the presence of the antibody bound to the cell. 

10 

[0023] Other aspects of the present invention are presented in the accompanying claims and in the following de- 
scription and drawings. These aspects are presented under separate section headings. However, it is to be understood 
that the teachings under each section are not necessarily limited to that particular section heading. 

15 PREFERABLE ASPECTS 

[0024] For some embodiments, preferably the treatment Is for a disease associated with scarring and/or fibrosis. 
[0025] Preferably the treatment is or comprises treatment with a phosphodiesterase (PDE) inhibitor. 
[0026] Preferably the invention provides for diagnosis or predisposition to a disease associated with scanning and/ 
20 or fibrosis. 

[0027] Preferably the invention provides for a nucleotide sequence encoding an amino acid sequence comprising 
an antigenic determinant wherein said antigenic detemiinant Is that of or contained within SEQ ID No 1 . 

SURPRISING FINDINGS 

25 

[0028] The present Invention Is based on the surprising findings that: 

(i) the target sequence may be used as a marker to selectively identifying cells expressing a smooth muscle type 
In samples of nomnal and diseased tissue from an Individual; 

30 

(ii) the target sequence may be used as a markerto selectively identifying smooth muscle cells and myofibroblasts 
and myoepithelial cells In samples of nomnal and diseased tissue from an individual; 

(ii) the target sequence was not an obvious choice as a target sequence as it is one or two splice variants, and 
35 we found that the other one of which is not specifically expressed on smooth muscle cells and myofibroblasts and 

myoepithelial cells; and 

(ill) the target sequence of the present invention comprises a clinically useful antigenic detemninant which is highly 
immunologically reactive. 

40 

ANTIGENIC DETERIVIINANT 

[0029] The temri "antigenic detenmlnant" as used herein refers to a site on an antigen which Is recognised by an 
antibody or T-cell receptor. Typically, It Is a short peptide derived from or as part of a protein antigen. 

45 

IMMUNOLOGICALLY REACTIVE 

[0030] As used herein, "immunologically reactive" is defined as the capability of the natural, recombinant or synthetic 
target sequence of the present invention to induce a specific immune response In appropriate animals or cells and to 
50 bind with specific antibodies. 

TARGET SEQUENCE 

[0031] As us dher In, the term "target sequence" ref rstoth N-terminal sequ nee of a human phosphodlest rase 
55 enzyme tenned PDE5A1 which Is part of the long splice variant of PDE5a. In particular, the targ t s quence of the 
pr sent Invention Is a short segment of the long fonm of the splice variant of PDESal presented in SEQ ID No. 1 as 
MERAGPSFGQQR. The target sequ nee comprises an antigenic determinant/epitope which is Immunologically reac- 
tive and which provides a means for id ntifying the target sequ nc in a sample from an individual. This target sequ nc 
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is readily detectable in tissue such as but not limited to bladder, colon, lung, pancreas, placenta, prostate, corpus 
cavernosunn, small intestine, stomach and coronary heart tissue using an antibody rais d against the target s quenc . 

PHOSPHODIESTERASES (PDEs) 

5 

[0032] Cyclic nucleotide phosphodiesterases (PDEs; EC 3.1.4.17 ) ar a superfamily of enzymes that catalyze the 
hydrolysis of 3-prime,5-prime-cyclic nucleotides to the corresponding nucleoside 5-prime-monophosphates. The PDEs 
have been subdivided into several families on the basis of sequence, substrate specificity, kinetic properties, and 
regulatory features. Each family and even members with a family exhibit distinct tissue, cell and subcellular expression 
10 pattems and hence participate in discrete signal transduction pathways. 

PDES 

[0033] The PDES family is of particular interest. The members of the PDES family are cGMP-binding, cGMP-specific 
15 enzymes which are involved in the NO/cGMP signalling pathway which modulates smooth muscle tone. Sildenafil 
(Viagra^M, UK-92, 480) is an orally active PDES inhibitor which is efficacious in the treatment of male erectile dysfunction 
by potentiating NO mediated increases in cGMP in corpus cavernosal smooth muscle. 

PDES SPLICE VARIANTS 

20 

[0034] By screening several human cDNA libraries with a bovine PDES cDNA, Loughney et al, (1998) (Loughney, 
K.; Hill, TR.; Florio. V.A.; Uher, L.; Rosman, G.J.: Wolda, S.L.; Jones, B.A.; Howard, M.L.; McAllister-Lucas, L.M.; 
Sonnenburg, W.K.; Fancis, S.H.; Corbin, J.D.; Beavo, J.A.; Ferguson. K.: Gene 216: 139-147, 1998) isolated cDN As 
encoding human PDESA. Northem blot analysis revealed that PDE5A was expressed in various human tissues such 

25 as aortic smooth muscle, heart, placenta, skeletal muscle and pancreas and to a much lesser extent in brain, liver and 
lung. Two different splice variants that encode PDESA proteins with different amino termini were isolated. These splice 
variants were named PDE5A1 and PDE5A2. The predicted 87S-amino acid PDE5A1 human protein was shown to be 
approximately 96% identical to bovine PDESA. Like the bovine PDESA protein, human PDE5A1 contained a cGMP- 
binding domain in its N-temninal portion and a catalytic domain in its C-tenminal region. Recombinant PDESA1 protein 

30 hydrolyzed cGMP in vitro. Loughney etal. (1998) (ibidj also isolated an alternatively S' spliced variant termed PDESA2. 
The cDNA the encodes a 833 amino acid PDE5A2 protein with a differing N temninus (eight amino acids are substituted 
for the amino-terminal SO amino acids of PDE5A1 ). 

[0035] Independently, Stacey etal. (1998) (Stacey, P.; Rulten, S.; Dapling, A.; Phillips, S.C.: Biochem. Biophys. Res. 
Commun. 247: 249-254, 1998) also cloned PDESA cDNAs and demonstrated using Northern Blot analysis the exist- 

35 ence of at least two splice variants of the PDESA protein. The human PDES cDNA was isolated and shown to contain 
an open reading frame encoding an 875 amino acid, 1 00,012 Da polypeptide, the expression of which yielded a protein 
of the predicted size and capable of hydrolyzing cGMP. The deduced amino acid sequence was very similar (95%) to 
that of bovine PDE5, and comprised a conserved cGMP-bindIng domain and catalytic domain. Northem analysis re- 
vealed a major and minor transcript of approximately 9 kb and approximately 8 kb respectively, thus indicating the 

40 existence of at least two splice variants, the major form being readily detected in bladder, colon, lung, pancreas, pla- 
centa, prostate, small intestine, and stomach. 

[0036] Yanaka ef a/(1998) (Yanaka, N.; Kotera, J.; Ohtsuka, A.; Akarsuka, H.; Imai, Y; Michlbata, H.; Fujishige, K.; 
Kawai, E.; Takebayashi, S.-1.; Okumura, K.; Omori, K.: Eur. J. Biochim. 255: 391-399, 1998) reported on the tissue- 
specific expression of PDESA mRNA in human tissues. The PDESA transcripts were detected in adult lung, fetal lung, 
45 and pulmonary smooth muscle cells (SMCs) indicating an important role of PDESA in modulating pulmonary vasocon- 
striction. Yanaka ef a/(1998) also demonstrated that PDESA mRNA was significantly produced in human whole heart. 
In particular cultured coronary SMCs produced the PDESA transcripts which suggested that PDESA mRNa was con- 
centrated in coronary artery. 

[0037] Workers such as Stacey etal(ibid) have suggestedthat PDESA splice variants may: (a) play a role in regulating 
50 enzyme stability and (b) influence the activity and location of the PDES enzyme by confemng an ability on the enzyme 
to assocated with specific cellular membrances. Other workers such as Yanaka etal (ibid) have suggested that although 
PDESA may play a physiological roles in the human cardiovascular system, further investigations were needed to: (i) 
determine the precise cellular distribution of the PDESA transcript in human tissues; and (ii) to assess whether disorder 
of regulation of intrac llular cGMP lev I or abnormal PDESA expression in human cardiac tissue is associated with 
55 cardiac disord rs/cardiovascular diseas . 
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ADVANTAGES 

[0038] The present invention is advantageous because it: 

5 (i) provid s a new therapeutic target which facilitates the detennination of the precise cellular distribution of the 

PDE5A1 transcript in hunnan tissues. 

(ii) allows for screening for target sequences in sannples from an individual. The availability of such a screen is 
advantageous as it provides for a more accurate diagnosis of nomial and diseased states and/or a predisposition 
to disease states and conditions. 
10 (iil) facilitates the identification with increased accuracy of those individuals having a predisposition or increased 

susceptibility to a disease associated with scarring and/or fibrosis. 

(iv) allows for the identification of Individuals who have an increased risk of developing such disease associated 
with scarring and/or fibrosis. A suitable therapy may then be put In place to prevent or treat or delay the onset of 
these diseases. 

15 (vi) helps to identify patients most likely to respond positively to treatment with certain classes of therapies or 

particular therapeutics. 

(vii) allows for the selection of optimal clinical trial patient samples thereby reducing the size of a trial and/or 
decreasing the time of the clinical trial. 

(viii) allows for the identification of agents capable of modulating the onset of a disease associated with scarring 
20 and/or fibrosis. 

(ix) provides an agent that would aid in the understanding of a pathological disease state using an immunological 
approach. 

[0039] Other advantages are discussed and are made apparent in the following commentary. 

25 

MYOFIBROBLAST 

[0040] In one embodiment, the method of the present invention allows for the identification of myofibroblasts in a 
sample from an individual. In this regard, the development of a method to diagnose the presence of myofibroblast cells 
30 with a view to providing a treatment to reduce the myofibroblast cell number would be a useful strategy for providing 
effective and efficient treatment of scar tissue. 

[0041] As used herein, the temn "myofibroblast' refers to a cell type derived from the mesoderm which is usually 
found at sites of scarring and inflammation. These cells are thought to be derived from fibroblasts but show phenotypic 
smc differentiation The myofibroblast differs from the fibroblast in that it has a highly organised cytoskeleton. The 

35 myofibroblast is recognised to be involved in wound healing and fibroblastic proliferations. It is involved in collagen 
production but may also possess intraceullular microfilaments which provide the myofibroblasts with motile (rather than 
contractile) properties. Myofibroblasts are bipolar cells with ultrastructural features that include abundant intracytoplas- 
mic rough endoplasmic reticulum, the cistemae of which are filled with finely granular electron dense material. A small 
number of intracytoplasmic mitochondria, a prominent Golgi apparatus, free ribosomes, occasional pi nocytotic vesicles 

40 and microtubules may be present. Intracytoplasmic bundles of electron-dense actin-like microfilaments measuring up 
to 6-8 nm in diameter, with focal condensations or 'dense bodies' and occasional desmosomes. A basal lamina is 
present around most myorftbroblast cells is characteristically incomplete or 'clumped' around the cell borders. The 
nuclei have a smooth nuclear membrane and finely dispersed chromatin. The myofibroblast is often associated with 
mature and immature collagen and can express vimentin, alpha smooth muscle actin. 

45 

SMOOTH MUSCLE TISSUE 

[0042] In one embodiment, the method of the present invention allows for the identification of smooth muscle tissue 
in a sample from an individual. 

50 [0043] The tenn "smooth muscle" means muscle lacking striatlons, hence giving it a smooth appearance. It is also 
called involuntary muscle. An increase in the concentration of Ca2+ in smooth muscle cytosol initiates contraction, just 
as in striated muscle. 

[0044] However, sarcoplasmic reticulum (the reservoir for Ca2+ in striated muscle) is scant in smooth muscle. Thus, 
calcium ions flow into smooth muscle cytosol from both the extracellular fluid and sarcoplasmic reticulum, but b cause 
55 th re are no transv rs tubules in smooth musci fibr s, it takes longer for Ca2+ to reach the filaments in th centre 
of the fibr and trigger the contractile process. This accounts, in part, for th slow onset and prolonged contraction of 
smooth muscle. 
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SMOOTH MUSCLE CELLS (SMCs) 

[0045] In one embodinnent, the nnethod of the present invention allows for the identification of smooth muscle cells 
in a sample from an individual. In this r gard, smooth muscle tissue is composed of smooth muscle fibres (cells) which 

5 are located in the walls of hollow Internal organs and innervated by autonomic motor neurons. 

[0046] As used herein, th term "smooth muscle cell (SMC)" refers to a cell typ d rived from the mesod mri having 
a highly organised cytoskeleton. SMCs are bipolar and can exist in two fomns, contractile and secretory. In this regard, 
a contractile SMC comprises ultrastructural features which Include abundant intracytoplasmic myofilaments with few 
organelles although a few peri-nuclear and peripheral mitochondria are present with small clusters of ribosomes. 

10 [0047] A secretory SMC comprises ultrastructural features which include a well developed rough endoplasmic retic- 
ulum and Golgi complex resulting in compression of the myofilaments to the periphery of the cell. A secretory SMC 
makes collagen, proteoglycans and elastic fibre proteins and can express vimentin, alpha smooth muscle actin, myosin 
and desmin. 

[0048] It has been shown 'modified' smooth muscle cells in the intlma of arteries and arterioles and in ageing and 
15 failing cardiac endocardium have been shown to express the target. 

MYOEPITHELIAL CELLS 

[0049] In one embodiment, the method of the present invention allows for the identification of myoepithelial cells 
20 (MECs) in a sample from an individual. In this regard, the development of a method to diagnose the presence of 
myoepithelial cells with a view to providing a treatment to reduce the myoepithelial cell number would be a useful 
strategy for providing effective and efficient treatment of scar tissue. 

[0050] Myoepithelial cells express a smooth muscle phenotype and are seen around the ducts of glands and are 
found in breast, prostate and skin. These myoepithelial cells are differentiated smooth muscle cells. Information on 
25 MECs has been reported by: 

Nayar R, Breland C, Bedrossian U, Masood S, DeFrias D, Bedrossian CW: Ann Diagn Pathol 1 999 Jun;3(3):1 65-73 
"Immunoreactlvity of ductal cells with putative myoepithelial markers: A potential pitfall in breast carcinoma." 

30 Damiani S. Ludvikova M, Tomasic G, Bianchi S, Gown AM, Eusebi V: Virchows Arch 1999 Mar;434(3);227-34 

"Myoepithelial cells and basal lamina in pooriy differentiated in situ duct carcinoma of the breast. An immunocy- 
tochemical study." 

Prasad ML, Hyjek E, Gin DD, Ying L, O'Leary JJ, Hoda SAiAm J Surg Pathol 1999 Feb;23(2): 176-81 "Double 
immunolabeling with cytokeratin and smooth-muscle actin in confimiing early invasive carcinoma of breast." 

35 

Savera AT, Gown AM, Zarbo RJ: Mod Pathol 1 997 Nov; 1 0(1 1 ):1 093-1 00 "Immunolocalization of three novel smooth 
muscle-specific proteins in salivary gland pleomorphic adenoma: assessment of the morphogenetic role of myoep- 
ithelium," 

40 Kohnen G, Castellucci M, Hsi BL, Yeh CJ, Kaufmann P: Cell Tissue Res 1 995 Aug;281 (2):231 -42 'The monoclonal 

antibody GB 42~a useful marker for the differentiation of myofibroblasts." 

Mosunjac MB, Lewis MM, Lawson D, Cohen C: Diagn Cytopathol 2000 Sep;23(3):151-5 "Use of a novel marker, 
calponin, for myoepithelial cells in fine-needle aspirates of papillary breast lesions." 

45 

CONTRACTION AND RELAXATION 

[0051] Several mechanisms regulate contraction and relaxation of smooth muscle cells. In one, a regulatory protein 
called calmodulin binds to Ca2+ in the cytosol. Not only do calcium ions enter smooth muscle fibres slowly, but they 
50 also move slowly out of the muscle fibre when excitation declines, which delays relaxation. The prolonged presence 
of Ca2+ in the cytosol provides for smooth muscle tone, a state of continued partial contraction. Smooth muscle tissue 
is located in the walls of hollow intemal organs such as but not limited to blood vessels, ainways to the lungs, the 
stomach. Intestinal gall bladder, urinary bladder, the corpus cavernosa of the penis and the clitoris. 

55 DIAGNOSTIC KITS 

[0052] In one embodiment, the pres nt invention also includes a diagnostic composition or diagnostic m thods or 
kits for (i) d tection and measurement of a target sequence in biological fluids and tissue; and/or (11) localization of a 
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target sequence in a sample from an individual; and/or for (iii) the detection of a predisposition to a disease, such as 
a disease associated with scarring and/or fibrosis. In this respect, the composition or kit will comprise an ntity that is 
capable of indicating the presence of on ormor - or even the absence of on ormor targets in a t st sample. The 
kit of the present invention may also comprise reference means. 

5 [0053] As used herein, the temi "refer nee means" refers to reference samples and/or control samples. 

[0054] As used herein, the tenm "tissue" means a collection of cells organised to p rform one or mor specific func- 
tions. The tissue may be derived from the walls of hollow internal organs such as but not limited to blood vessels, 
airways to the lungs, the stomach, intestinal gall bladder, urinary bladder, the corpus cavemosa of the penis and the 
clitoris. The tenn "tissue" includes tissue extracts, cultured tissue samples (including disrupted versions thereof) and 

10 tissue sections. 

[0055] In one embodiment, preferably, the test sample is obtained from male or female sexual genitalia or a secretion 
thereof or therefrom. 

ASSAY METHODS 

15 

[0056] The diagnostic compositions and/or methods and/or kits may be used in the following techniques which include 
but are not limited to; competitive and non-competitive assays, radioimmunoassay, bioluminescence and chemilumi- 
nescence assays, fluorometric assays, sandwich assays, immunoradiometric assays, dot blots, enzyme linked assays 
including ELISA, microtiter plates, antibody coated strips or dipsticks for rapid monitoring of urine or blood, immuno- 

20 histochemistry and immunocytochemistry. By way of example, an immunohistochemistry kit may also be used for 
localization of the target sequence in smooth muscle cells. This immunohistochemistry kit permits localization of the 
target sequence in tissue sections and cultured cells using both light and electron microscopy which may be used for 
both research and clinical purposes. Such infomriation may be useful for diagnostic and possibly therapeutic purposes 
in the detection and/or prevention and/or treatment of diseases associated with scarring and/or fibrosis. For each kit 

25 the range, sensitivity, precision, reliability, specificity and reproducibility of the assay are established. Intraassay and 
interassay variation is established at 20%, 50% and 80% points on the standard cun/es of displacement or activity. 

DIAGNOSTIC TESTING 

30 [0057] In order to provide a basis for the diagnosis of disease, nomial or standard values from a target should be 
established. This may be accomplished by combining body fluids or cell extracts taken from nonnal subjects, either 
animal or human, with, for example, an antibody to a target under conditions suitable for complex formation which are 
well known in the art. The amount of standard complex fonnation may be quantified by comparing it to a dilution series 
of positive controls where a known amount of antibody is combined with known concentrations of a purified target. 

35 Then, standard values obtained from nonnal samples may be compared with values obtained from samples from 
subjects potentially affected by a disease, such as a disease associated with scarring and/or fibrosis. Deviation between 
standard and subject values establishes the presence of the disease state. 

[0058] The assay methods of the present invention may be tailored to evaluate the efficacy of a particular therapeutic 
treatment regime and may be used in animal studies, in clinical trials, or in monitoring the treatment of an individual 

40 patient. In order to provide a basis for the diagnosis of disease, a nonnal or standard profile for target expression should 
be established. This is accomplished by combining body fluids or cell extracts taken from nomnal subjects, either animal 
or human, with the target or a portion thereof, under conditions suitable for detection of the target sequence. Standard 
quantification may be carried out by comparing the values obtained for nonnal subjects with a dilution series of positive 
controls run in the same experiment where a known amount of purified target is used. Standard values obtained from 

45 nonnal samples may be compared with values obtained from samples from subjects potentially affected by a disorder 
or disease related to expression of the target coding sequence. Deviation between standard and subject values es- 
tablishes the presence of the disease state. If disease is established, an existing therapeutic agent is administered, 
and treatment profile or values may be generated. Finally, the assay may be repeated on a regular basis to evaluate 
whether the values progress toward or return to the nonnal or standard pattern. Successive treatment profiles may be 

50 used to show the efficacy of treatment over a period of several days or several months. 

[0059] Thus, in one aspect, the present invention relates to the use of a target sequence per se or the use of a target 
sequence to produce anti-target antibodies which can, for example, be used diagnostically to detect and quantify the 
levels of the target sequence in disease associated with scarring and/or fibrotic states. 

[0060] Th present invention furth r provid s diagnostic assays and kits for the detection of a target in c lis and 
55 tissues comprising a purifi d target which may be used as a positiv control, and anti-target antibodies. Such antibodi s 
may be used in solution-based, membrane-based, or tissue-based technologies to detect any disease stat or condition 
related to the xpression of target protein or expression of d letions or a variant, homologue, fragment or derivative 
ther of. 
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[0061] The diagnostic compositions and/or kits comprising these entites may b used for a rapid, reliable, sensitive, 
and specific m asurement and localization of a target sequence in tissue xtracts. In c rtain situations, the kit may 
indicate the xistence a disease associated with scarring and/or fibrosis. 

5 REPORTERS 

[0062] A wide variety of reporters may be used in the assay methods (as weil as screens) of the present invention 
with preferred reporters providing conveniently detectable signals (eg. by spectroscopy). By way of example, a reporter 
gene may encode an enzyme which catalyses a reaction which alters light absorption properties. 
10 [0063] Examples of reporter molecules include but are not limited to p-galactosldase, invertase, green fluorescent 
protein, luciferase, chloramphenicol, acety transferase, p-glucuronidase, exo-gtucanase and glucoamylase. Altema- 
tfvely, radiolabelled or fluorescent tag-labelled nucleotides can be incorporated into nascent transcripts which are then 
identified when bound to oligonucleotide probes. 

[0064] In one preferred embodiment, the production of the reporter molecule is measured by the enzymatic activity 

15 of the reporter gene product, such as p-galactosidase. 

[0065] A variety of protocols for detecting and measuring the expression of the target, such as by using either pol- 
yclonal or monoclonal antibodies specific for the protein, are known in the art. Examples Include enzyme-linked immu- 
nosoriDent assay (ELISA), radioimmunoassay (RIA) and fluorescent activated cell sorting (FACS). A two-site, mono- 
donal-based immunoassay utilising monoclonal antibodies reactive to two non-interfering epitopes on the target is 

20 prefen-ed, but a competitive binding assay may be employed. These and other assays are described, among other 
places, in Hampton R efa/(1990, Serological Methods. A Laboratory Manual, APS Press, St Paul MN) and Maddox 
DEe/a/(1983,JExpMed158:121 1). 

[0066] A wide variety of labels and conjugation techniques are known by those skilled in the art and can be used in 
various nucleic and amino acid assays. Means for producing labelled hybridisation or PGR probes for detecting the 
25 target polynucleotide sequences include oligolabelling, nick translation, end-labelling or PGR amplification using a 
labelled nucleotide. Alternatively, the target coding sequence, or any portion of it, may be cloned into a vector for the 
production of an mRNA probe. Such vectors are known in the art, are commercially available, and may be used to 
synthesize RNA probes in vitro by addition of an appropriate RNA polymerase such as T7, T3 or SP6 and labelled 
nucleotides. 

30 [0067] A number of companies such as Phamiacia Biotech (Piscataway, NJ), Promega (Madison, Wl), and US Bi- 
ochemical Gorp (Cleveland, OH) supply commercial kits and protocols for these procedures. Suitable reporter mole- 
cules or labels include those radionuclides, enzymes, fluorescent, chemiluminescent, or chromogenic agents as well 
as substrates, cofactors, inhibitors, magnetic particles and the like. Patents teaching the use of such labels include 
US-A-3817837; US-A-3850752; US-A-3939350; US-A-3996345; US-A-4277437; US-A-4275149 and US-A-4366241 . 

35 Also, recombinant immunoglobulins may be produced as shown in US-A-4816567. 

[0068] Additional methods to quantify the expression of a particular molecule include radiolabeling (Melby PG et al 
1 993 J Immunol Methods 1 59:235-44) or biotinytating (Duplaa G ef a/ 1 993 Anal Biochem 229-36) nucleotides, coam- 
plification of a control nucleic acid, and standard curves onto which the experimental results are interpolated. Quanti- 
fication of multiple samples may be speeded up by running the assay in an ELISA fomnat where the oligomer of interest 

40 is presented in various dilutions and a spectrophotometric or calorimetric response gives rapid quantification. 

ISOLATED TARGET SEQUENGE 

[0069] For some aspects of the present invention, the target sequence of the present invention is an isolated target 
45 sequence. 

[0070] As used herein, the terni "isolated" is used interchangeably with the temn "purified" or "non-native". The iso- 
lated target sequence of the present invention may be in a substantially isolated fonn. It will be understood that the 
target sequence may be mixed with carriers or diluents which will not interfere with the intended purpose of the target 
sequence and still be regarded as substantially isolated. The target sequence of the present invention may also be in 
50 a substantially purified fonn, in which case it will generally comprise the target sequence in a preparation in which more 
than 90%, e.g. 95%, 98% or 99% of the target sequence in the preparation is a peptide comprising the amino acid 
sequence set out in SEQ ID No 1 . 

AMINO AGID SEQUENGES 

55 

[0071 ] As used herein, the temi "amino acid sequence" ref rs to peptide, polypeptide sequences, protein s quences 
or portions ther of. 

[0072] As used h rein, the term "amino acid s qu nee" is synonymous with th temi "polypeptide" and/or th term 
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"protein". In some instances, the term "amino acid sequence" is synonymous with th term "peptide". Insom instances, 
th temn "amino acid s qu nc " is synonymous with the temn "protein". 

[0073] The amino acid sequence may be prepared Isolated from a suitable sourc , or it may be mad synthetically, 
such as by chemical synthetic methods or it may be prepared by use of recombinant DNA techniqu s. 
5 [0074] Typically the target sequence of the present invention will be prepared by chemical synthesis techniques. 

TARGET SEQUENCE 

[0075] The target sequence (which is presented as SEQ ID No 1) is the amino acid sequence MERAGPSFGQQR. 

10 

AMINO ACID CODES 

[0076] The one-letter amino acid symbols recommended by the lUPAC-lUB Biochemical Nomenclature Commission 
are indicated as follows. The three-letter codes are also provided for reference purposes. 

15 



A 


Ala 


Alanine 


C 


Cys 


Cysteine 


D 


Asp 


Aspartic acid 


E 


Glu 


Glutamic Acid 


F 


Phe 


Phenylalanine 


G 


Gly 


Glycine 


H 


His 


Histidine 


1 


lie 


Isoleucine 


K 


Lys 


Lysine 


L 


Leu 


Leucine 


M 


Met 


Methionine 


N 


Asn 


Asparagine 


P 


Pro 


Proline 


Q 


Gin 


Glutamine 


R 


Arg 


Arginine 


S 


Ser 


Serine 


T 


Thr 


Threonine 


V 


Val 


Valine 


W 


Trp 


Tryptophan 


Y 


Tyr 


Tyrosine 



45 

[0077] As used herein, SEQ ID No 1 which is presented as MERAGPSFGQQR means the sequence perse or an 
analogue thereof - for example, a chemical analogue thereof. 

[0078] As used herein, the term "chemical analogue" means a compound that is structually similiar to SEQ ID No 1 . 
[0079] In one aspect, the present Invention provides an target sequence which is capable of acting as a target in an 
50 assay for the identification of one or more agents and/or derivatives thereof capable of affecting the target sequence 
in order to modulate the activity of the target sequence. 

[0080] The sequence may be used in screens to identify agents capable of modulating target sequence activity. In 
this regard, a target sequence may comprise the amino acid sequence as set out in SEQ ID No 1 or a nucleotide 
sequence encoding which is prepar d by recombinant and/or synthetic means or an expression ntity comprising same. 
55 [0081] Altematively, the target sequence may be suitabi tissue extract comprising target sequenc or an equivalent 
thereof. 

[0082] Th target may even be a combination of such tissu and/or recombinant targets. 
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SCREENS 

[0083] Test agents capable of modulating the activity of the target sequence may b screened in assays which are 
well known in the art. Screening may be carried out, for example in vitro, in cell culture, and/or in vivo. Biological 

5 screening assays may be based on but not limited to activity-based response models, binding assays and bacterial, 
y ast and animal cell lin s (which measure the biological eff ct of an ag nt in a smooth muscle cell, such or a tissue 
extract comprising same). The assays can be automated for high capacity-high throughput screening (HTS) in which 
large numbers of compounds can be tested to Identify compounds with the desired target sequence modulating activity 
(see, for example WO 84/03564). Once an agent capable of modulating the target sequence activity - has been Iden- 

10 tif led, further steps may be earned out either to select and/or to modify compounds and/or to modify existing compounds, 
to improve the target sequence modulation capability. 

CHEMICAL SYNTHESIS METHODS 

15 [0084] Typically the agent of the present invention will be prepared by chemical synthesis techniques. 

[0085] The agent of the present Invention or variants, homologues, derivatives, fragments or mimetics thereof may 
be produced using chemical methods to synthesize the agent in whole or in part. For example, peptides can be syn- 
thesized by solid phase techniques, cleaved from the resin, and purified by preparative high performance liquid chro- 
matography (e.g., Creighton (1983) Proteins Structures And Molecular Principles, WH Freeman and Co, New York 

20 NY). The composition of the synthetic peptides may be confirmed by amino acid analysis or sequencing (e.g., the 
Edman degradation procedure; Creighton, supra). 

[0086] Direct synthesis of the agent or variants, homologues, derivatives, fragments or mimetics thereof can be 
performed using various solid-phase techniques (Roberge JY etal (1 995) Science 269: 202-204) and automated syn- 
thesis may be achieved, for example, using the ABI 43 1 A Peptide Synthesizer (Perkin Elmer) In accordance with the 
25 instructions provided by the manufacturer. Additionally, the amino acid sequences comprising the agent or any part 
thereof, may be altered during direct synthesis and/or combined using chemical methods with a sequence from other 
subunits, or any part thereof, to produce a variant agent. 

[0087] In an alternative embodiment of the invention, the coding sequence of the agent or variants, homologues, 
derivatives, fragments or mimetics thereof may be synthesized, in whole or in part, using chemical methods well known 
30 in the art (see Caruthers MH efa/(1980) Nuc Acids Res Symp Ser 215-23, Horn T ef a/ (1980) Nuc Acids Res Symp 
Ser 225-232). 

AGENT 

35 [0088] As used herein, the tenm "agent' Includes any entity capable of modulating the activity of a sequence com- 
prising the target sequence of the present invention. 

MODULATING 

40 [0089] The tern) "modulating" includes but is not limited to any treatment which may prevent, suppress, alleviate, 
restorate, elevate or modify the expression and/or activity of a sequence comprising the target sequence of the present 
invention. 

[0090] By way of example, the agent of the present invention can include but is not limited to a target sequence 
activator, agonist, enhancer or upregulator which increases the target sequence activity. The agent may also be an 
^5 antagonist acts directly or indirectly on another entity (or target) which is capable of inhibiting/impairing the target 
sequence activity. 

[0091] As used herein, the tenn "agent" includes, but Is not limited to, a compound which may be obtainable from 
or produced by any suitable source, whether natural or not. The agent may be designed or obtained from a library of 
compounds which may comprise peptides, as well as other compounds, such as small organic molecules and partic- 

50 ularly new lead compounds. By way of example, the agent may be a natural substance, a biological macromolecule, 
or an extract made from biological materials such as bacteria, fungi, or animal (particularly mammalian) cells or tissues, 
an organic or an inorganic molecule, a synthetic agent, a semi-synthetic agent, a structural or functional mimetic, a 
peptide, a peptidomimetlcs, a derivatised agent, a peptide cleaved from a whole protein, or a peptides syntheslsed 
synthetically (such as, by way of exampi , either using a peptide synthesiz r or by recombinant techniques or combi- 

55 nations th reof, a recombinant agent, an antibody, a natural or a non-natural agent, a fusion prot in or equival nt 
thereof and mutants, derivatives or combinations thereof. The agent may even be a targ t s quence or an amino acid 
sequence comprising sam oranucleotid sequenc encoding same or a variant, homologue or derivativ thereof or 
a functional equival nt thereof (such as a mimetic) or a combination of agents as outlin d above. 
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[0092] As used herein, the term "agent" may b a single ntity or it may b a combination of agents. 
[0093] H nee, the agent can be an amino acid sequence orach mical derivative thereof. Th substance may even 
be an organic compound or other ch mical. The agent may even be a nucleotide sequence - which may be a sense 
sequence or an anti-sense sequence. The ag nt may ven be an antibody. 

5 [0094] If the agent is an organic compound then for some applications that organic compound will typically comprise 
one or more hydrocarbyl groups. H r , th t rm "hydrocarbyl group" means a group comprising at least C and H and 
may optionally comprise one or more other suitable substituents. Examples of such substituents may Include halo-, 
alkoxy*. nitro-, an alkyi group, a cyclic group etc. In addition to the possibility of the substituents being a cyclic group, 
a combination of substituents may form a cyclic group. If the hydrocariayl group comprises more than one C then those 

10 carbons need not necessarily be linked to each other. For example, at least two of the carbons may be linked via a 
suitable element or group. Thus, the hydrocarbyl group may contain hetero atoms. Suitable hetero atoms will be ap- 
parent to those skilled in the art and include, for instance, sulphur, nitrogen and oxygen. 
[0095] The agent may contain halo groups. Here, "halo" means fluoro, chloro, bromo or iodo. 
[0096] The agent may contain one or more of alkyI, alkoxy, alkenyl, alkylene and alkenylene groups - which may be 

15 unbranched- or branched-chain. 

[0097] The agent may be in the fomri of a pharmaceutically acceptable salt - such as an acid addition salt or a base 
salt - or a solvate thereof, including a hydrate thereof. For a review on suitable salts see Berge etal , J. Phann. Sci., 
1977, 66, 1-19. 

[0098] Suitable acid addition salts are fomried from acids which form non-toxic salts and examples are the hydro- 
20 chloride, hydrobromide, hydroiodide, sulphate, bisulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate, 
fumarate, lactate, tartrate, citrate, gluconate, succinate, saccharate, benzoate, methanesulphonate, ethanesulphonate, 
benzenesulphonate, p-toluenesulphonate and pamoate salts. 

[0099] Suitable base salts are fomned from bases which form non-toxic salts and examples are the sodium, potas- 
sium, aluminium, calcium, magnesium, zinc and diethanolamine salts. 
25 [0100] A phamriaceutically acceptable salt of an agent of the present invention may be readily prepared by mixing 
together solutions of the agent and the desired acid or base, as appropriate. The salt may precipitate from solution 
and be collected by filtration or may be recovered by evaporation of the solvent. 
[0101] The agent of the present invention may exist in polymorphic fonn. 

[0102] The agent of the present invention may contain one or more asymmetric carbon atoms and therefore exists 
30 In two or more stereoisomeric fonns. Where an agent contains an alkenyl or alkenylene group, cis (E) and trans (Z) 
isomerism may also occur. The present invention includes the individual stereoisomers of the agent and, where ap- 
propriate, the individual tautomeric forms thereof, together with mixtures thereof. 

[0103] Separation of diastereoisomers or cis and trans isomers may be achieved by conventional techniques, e.g. 
by fractional crystallisation, chromatography or H.P.L.C. of a stereoisomeric mixture of the agent or a suitable salt or 
35 derivative thereof. An individual enantiomer of a compound of the agent may also be prepared from a corresponding 
optically pure intennediate or by resolution, such as by H.P.L.C. of the corresponding racemate using a suitable chiral 
support or by fractional crystallisation of the diastereoisomeric salts fonmed by reaction of the corresponding racemate 
with a suitable optically active acid or base, as appropriate. 

[0104] The present invention also includes all suitable Isotopic variations of the agent or a pharmaceutically accept- 
40 able salt thereof. An isotopic variation of an agent of the present invention or a phamriaceutically acceptable salt thereof 
is defined as one in which at least one atom is replaced by an atom having the same atomic number but an atomic 
mass different from the atomic mass usually found in nature. Examples of isotopes that can be Incorporated into the 
agent and pharmaceutically acceptable salts thereof include isotopes of hydrogen, cariDon, nitrogen, oxygen, phos- 
phorus, sulphur, fluorine and chlorine such as 2h, 3h, 13c, i^c, iSN^ 170^ isq. 3ip. 32p^ 35S, ispand ^C\, respectively. 
45 Certain isotopic variations of the agent and pharmaceutically acceptable salts thereof, for example, those in which a 
radioactive isotope such as ^H or is incorporated, are useful in dmg and/or substrate tissue distribution studies. 
Tritiated, i.e., ^H, and cart3on-14, i.e., isotopes are particulariy preferred for their ease of preparation and detecta- 
bility. Further, substitution with isotopes such as deuterium, i.e., ^H, may afford certain therapeutic advantages resulting 
from greater metabolic stability, for example, increased in vivo half-life or reduced dosage requirements and hence 
50 may be preferred in some circumstances. Isotopic variations of the agent of the present invention and pharmaceutically 
acceptable salts thereof of this invention can generally be prepared by conventional procedures using appropriate 
isotopic variations of suitable reagents. 

[0105] It will be appreciated by those skilled in the art that the agent of the present invention may be derived from a 
prodrug. Examples of prodrugs include entities that hav certain protect d group{s) and which may not possess phar- 
55 macological activity as such, but may, in certain Instanc s, be administered (such as orally or parent rally) and th re- 
after metabolised in the body to fomn the agent of the present inv ntion which are pharmacologically active. 
[0106] It will be further appreciated that certain moieties known as"proH7ioleties", forexampl as described in "Design 
of Prodrugs" by H. Bundgaard, Elsevier, 1985 (the disclosure of which is hereby incorporat d by referenc ), may be 
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placed on appropriate functionalities of the agents. Such prodrugs are also included within the scope of the invention. 
[0107] The agent of the pres nt invention may also be capable of displaying one ormore oth rben ficlal functional 
properties. By way of example, the agent of th present invention may potentiate cAMP and/or potentiate cGMP. 
[0108] Preferably the agent may selectively agonise, and/or selectively upr gulate or selectively inhibit a suitable 
5 target. 

^ AGONIST 

[0109] In one embodiment of the present invention, preferably the agent is selected from the group consisting of an 
10 agonist, a partial agonist and a competitive agonist of the target sequence. 

[0110] As used herein, the term "agonist" means any agent which is capable of increasing a proportion of the target 
sequence that is in an active fomn. resulting in an increased biological response. The tenm includes partial agonists 
and inverse agonists. 

15 PARTIAL AGONIST 

[0111] As used herein, the temn "partial agonist" means an agonist that is unable to evoke the maximal response of 
a biological system, even at a concentration sufficient to saturate the specific receptors. 

20 INVERSE AGONIST 

[0112] As used herein, the tern "partial inverse agonist" is an inverse agonist that evokes a submaximal response 
to a biological system, even at a concentration sufficient to saturate the specific receptors. At high concentrations, it 
will diminish the actions of a full inverse agonist. 

25 

ANTAGONIST 

[0113] As used herein, the term "antagonist" means any agent that reduces the action of another agent, such as an 
agonist. The antagonist may act at on the same target as the agonist. The antagonistic action may result from a com- 
30 bination of the substance being antagonised (chemical antagonism) or the production of an opposite effect through a 
different target (functional antagonism or physiological antagonism) or as a consequence of competition for the binding 
site of an intennediate that links target activation to the effect observed (indirect antagonism). 

ANTIBODIES 

35 

[0114] In one embodiment of the present invention, preferably the agent of the present invention is an antibody. 
[0115] For the purposes of this invention, the tenm "antibody", unless specified to the contrary, Includes but is not 
limited to, polyclonal, monoclonal, chimeric, single chain, Fab fragments and fragments produced by a Fab expression 
library. Such fragments include fragments of whole antibodies which retain their binding activity for a target substance, 
40 Fv, F(ab') and F(ab')2 fragments, as well as single chain antibodies (scFv), fusion proteins and other synthetic proteins 
which comprise the antigen-binding site of the antibody. Furthennore, the antibodies and fragments thereof may be 
humanised antibodies. Neutralizing antibodies, i.e., those which inhibit biological activity of the substance polypeptides, 
are especially preferred for diagnostics and therapeutics. 

[0116] Antibodies may be produced by standard techniques, such as by immunisation with the substance of the 

45 invention or by using a phage display library. 

[0117] If polyclonal antibodies are desired, a selected mammal (e.g., mouse, rabbit, goat, horse, etc.) is immunised 
with an immunogenic polypeptide bearing a epitope(s) obtainable from an identified agent and/or substance of the 
present invention. Depending on the host species, various adjuvants may be used to increase immunological response. 
Such adjuvants include, but are not limited to, Freund's, mineral gels such as aluminium hydroxide, and surface active 

50 substances such as lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, keyhole limpet hemocyanin, and 
dinitrophenol. BOG (Bacilli Calmette-Guerin) and Corynebacterium parvum are potentially useful human adjuvants 
which may be employed if purified the substance polypeptide is administered to immunologically compromised indi- 
viduals for the purpose of stimulating systemic defence. 

[01 1 8] Serum from the immunised animal is collected and treated according to known proc dures. If s rum containing 
55 polyclonal antibodies to an pitop obtainable from an identifed agent and/or substance of th pr sent invention con- 
tains antibodies to other antigens, the polyclonal antibodies can be purified by immunoaffinity chromatography. Tech- 
niques for producing and processing polyclonal antisera are known in the art. In order that such antibodies may be 
made, the invention also provides polypeptides of the invention or fragments thereof haptenlsed to another polypeptide 
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for use as immunogens in animals or humans. 

[01 1 9] Monoclonal antibodies directed against epitopes obtainable from an identif ed agent and/or substance of the 
present invention can also be readily produced by one skilled in the art. The general methodology for making mono- 
clonal antibodies by hybridomas is well known. Immortal antibody-producing cell lines can be created by cell fusion. 
5 and also by other techniques such as direct transformation of B lymphocytes with oncogenic DNA, or transfectlon with 
Epstein-Barr virus. Panels of monoclonal antibodies produced against orbit pitopes can be screened for various prop- 
erties; I.e., for isotype and epitope affinity. 

[0120] Monoclonal antibodies to the substance and/or identified agent of the present invention may be prepared 
using any technique which provides for the production of antibody molecules by continuous cell lines in culture. These 

10 include, but are not limited to, the hybridoma technique originally described by Koehlerand Milstein (1975 Nature 256: 
495-497). the human B-cell hybridoma technique (Kosbor ef a/(1983) Immunol Today 4:72; Cote etal{^ 983) Proc Natl 
Acad Scl 80:2026-2030) and the EBV-hybridoma technique (Cole et al (1985) Monoclonal Antibodies and Cancer 
Therapy, Alan R Liss Inc. pp 77-96). In addition, techniques developed for the production of "chimeric antibodies", the 
splicing of mouse antibody genes to human antibody genes to obtain a molecule with appropriate antigen specificity 

15 and biological activity can be used (Morrison et al (1984) Proc Natl Acad Sci 81 :6851-6855; Neuberger et al (1984) 
Nature 312:604-608; Takeda ef a/(1985) Nature 314:452-454). Alternatively, techniques described for the production 
of single chain antibodies (US Patent No. 4,946,779) can be adapted to produce the substance specific single chain 
antibodies. 

[0121] Antibodies, both monoclonal and polyclonal, which are directed against epitopes obtainable from an identifed 
20 agent and/or substance of the present invention are particularly useful in diagnosis, and those which are neutralising 
are useful in passive immunotherapy. Monoclonal antibodies, in particular, may be used to raise anti-idiotype antibodies. 
Anti-idiotype antibodies are immunoglobulins which carry an "internal image" of the substance and/or agent against 
which protection is desired. Techniques for raising anti-idiotype antibodies are known in the art. These anti-idiotype 
antibodies may also be useful in therapy. 
25 [0122] Antibodies may also be produced by inducing In vivo production in the lymphocyte population or by screening 
recombinant immunoglobulin libraries or panels of highly specific binding reagents as disclosed in Orlandl et al (1 989. 
Proc Natl Acad Sci 86: 3833-3837), and Winter G and Milstein C (1991 ; Nature 349:293-299). 
[0123] Antibody fragments which contain specific binding sites for the substance may also be generated. For exam- 
ple, such fragments include, but are not limited to, the F(ab')2 fragments which can be produced by pepsin digestion 
30 of the antibody molecule and the Fab fragments which can be generated by reducing the disulfide bridges of the F 
(ab')2 fragments. Alternatively. Fab expression libraries may be constructed to allow rapid and easy identification of 
monoclonal Fab fragments with the desired specificity (Huse WD efa/(1989) Science 256:1275-128 1). 

MIMETIC 

35 

[0124] The agent of the present invention may be a mimetic. 

[0125] As used herein, the tenn "mimetic" relates to any chemical which includes, but is not limited to. a peptide, 
polypeptide, antibody or other organic chemical which has the same qualitative activity or effect as a known agent. 

40 DERIVATIVE 

[0126] The temn "derivative" or "derivatised" as used herein includes chemical modification of an agent. Illustrative 
of such chemical modifications would be replacement of hydrogen by a halo group, an alkyi group, an acyl group or 
an amino group. 

45 

CHEMICAL MODIFICATION 

[0127] In one embodiment of the present invention, the agent may be a chemically modified agent. 
[0128] The chemical modification of an agent of the present invention may either enhance or reduce hydrogen bond- 
so ing interaction, charge Interaction, hydrophobic interaction, Van Der Waals Interaction or dipole Interaction between 
the agent and the target. 

[01 29] In one aspect, the identified agent may act as a model (for example, a template) for the development of other 
compounds. 

55 RECOMBINANT METHODS 

[0130] Typically the agent of the pr s nt Invention is prepared by r comblnant DNA techniques. 

[0131] Pr f rably the nuci otide sequence needing the agent of the pr sent inv ntlon is introduced Into a vector 
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and expressed under in vitro, and/or in vivo and/or ex vivo conditions. 

NUCLEOTIDE SEQUENCE 

5 [0132] As used herein, the temi "nucleotide sequence" is synonynnous with the tenm "polynucleotide". 

[01 33] The nucleotid sequence may be DNA or RNA of genonntc or synthetic or of recombinant origin. Th nucleotide 
sequence may be double-stranded or single-stranded whether representing the sense or antisense strand or combi- 
nations thereof. 

[0134] For some applications, preferably, the nucleotide sequence is DNA. 
10 [0135] For some applications, preferably, the nucleotide sequence is prepared by use of recombinant DNA tech- 
niques (e.g. recombinant DNA). 

[0136] For some applications, preferably, the nucleotide sequence is cDNA. 

[01 37] For some applications, preferably, the nucleotide sequence may be the same as the naturally occurring form. 
15 VECTOR 

[0138] In one embodiment of the present invention, the agent be administered directly to an Individual. 

[0139] In another embodiment of the present invention, a vector comprising a nucleotide sequence encoding an 

agent administered to an individual. 

20 [0140] Preferably the agent prepared and/or delivered to a target site using a genetic vector. 

[0141] As it is well known in the art, a vector is a tool that allows or faciliates the transfer of an entity from one 
environment to another. In accordance with the present invention, and by way of example, some vectors used in re- 
combinant DNA techniques allow entities, such as a segment of DNA (such as a heterologous DNA segment, such as 
a heterologous cDNA segment), to be transferred into a host and/or a target cell for the purpose of replicating the 

25 vectors comprising the nucleotide sequences of the present invention and/or expressing the proteins of the invention 
encoded by the nucleotide sequences of the present invention. Examples of vectors used in recombinant DNA tech- 
niques Include but are not limited to plasmids, chromosomes, artificial chromosomes or viruses. 
[0142] The temn "vector" includes expression vectors and/or transfomnation vectors. 
[0143] The temri "expression vector" means a construct capable of in vivo or in vitro/ex vivo expression. 

30 [01 44] The term "transfonnation vector" means a construct capable of being transferred from one species to another. 

"NAKED DNA" 

[0145] The vectors comprising nucleotide sequences encoding the agent of the present invention for use In treating 
35 collagen - related diseases may be administered directly as "a naked nucleic acid construct", preferably further com- 
prising flanking sequences homologous to the host cell genome. 

[0146] As used herein, the term "naked DNA" refers to a plasmid comprising a nucleotide sequences encoding an 
agent of the present invention together with a short promoter region to control its production. It is called "naked" DNA 
because the plasmids are not carried in any delivery vehicle. When such a DNA plasmid enters a host cell, such as a 
40 eukaryotic cell, the proteins it encodes are transcribed and translated within the cell. 

NON-VIRAL DELIVERY 

[0147] Alternatively, the vectors comprising nucleotide sequences of the present invention may be introduced into 
45 suitable host cells using a variety of non-viral techniques known in the art, such as transfection, transfonmation, elec- 
troporatlon and biolistic transfonnation. 

[01 48] As used herein, the tenm "transfection" refers to a process using a non-viral vector to deliver a gene to a target 
mammalian cell. 

[0149] Typical transfection methods include el ectropo ration, DNA biolistics, lipid-mediated transfection, compacted 
50 DNA-mediated transfection, liposomes, Immunoliposomes, lipofectin, cationic agent-mediated, cationic facial am- 
phiphiles (CFAs) (Nature Biotechnology 1996 14; 556), multivalent cations such as spermine, cationic lipids or polyly- 
sine, 1 , 2,-bis (oleoyloxy)-3-(trimethylammonio) propane (DOTAP)-cholesterol complexes (Wolff and Trubetskoy 1 998 
Nature Biotechnology 16: 421) and combinations thereof. 

[01 50] Uptake of naked nucleic acid constructs by mammalian cells Is nhanced by several known transf ctlon t ch- 
55 niques for example thos including th us of transf ction agents. Example of these agents Include cationic agents 
(for example calcium phosphat and DEAE-dextran) and lipofectants (for example lipofectam^*^ and transfectam^"). 
Typically, nucleic acid constructs are mixed with the transfection agent to produce a composition. 
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VIRAL VECTORS 

[0151] Alternatively, the vectors comprising nucleotide sequences of the present invention may be introduced into 
suitable host cells using a variety of viral techniques which are known in the art, such as for example infection with 

5 recombinant viral vectors such as retroviruses, herpes simplex viruses and adenoviruses. 

[01 52] Th V ctor may be a r comblnant viral vectors. SuitabI recombinant viral vectors include but ar not limited 
to adenovirus vectors, adeno-associated viral (AAV) vectors, herpes-virus vectors, a retroviral vector, lentiviral vectors, 
baculoviral vectors, pox viral vectors or parvovirus vectors (see Kestler et al 1 999 Human Gene Ther 1 0(1 0): 1 61 9-32). 
In the case of viral vectors, delivery of the nucleotide sequence encoding the agent is mediated by viral infection of a 

10 target cell. 

TARGETED VECTOR 

[01 53] The temn "targeted vector" refers to a vector whose ability to infect/transf ect/transduce a cell or to be expressed 
15 in a host and/or target cell is restricted to certain cell types within the host organism, usually cells having a common 
or similar phenotype. 

REPLICATION VECTORS 

20 [0154] The nucleotide sequences encoding the agent of the present invention maybe incorporated into a recombinant 
replicable vector. The vector may be used to replicate the nucleotide sequence in a compatible host cell. Thus in one 
embodiment of the present invention, the invention provides a method of making the agent of the present invention by 
Introducing a nucleotide sequence of the present invention into a replicable vector, introducing the vector into a com- 
patible host cell, and growing the host cell under conditions which bring about replication of the vector. The vector may 

25 be recovered from the host cell. 

EXPRESSION VECTOR 

[0155] Preferably, a nucleotide sequence of present invention which is inserted into a vector is operabty linked to a 
30 control sequence that is capable of providing for the expression of the coding sequence, such as the coding sequence 
of the agent of the present invention by the host cell, i.e. the vector is an expression vector. The agent produced by a 
host recombinant cell may be secreted or may be contained intracellularly depending on the sequence and/or the 
vector used. As will be understood by those of skill in the art, expression vectors containing the agent coding sequences 
can be designed with signal sequences which direct secretion of the agent coding sequences through a particular 
35 prokaryotic or eukaryotic cell membrane. 

EXPRESSION IN VITRO 

[0156] The vectors of the present invention may be transfomned ortransfected into a suitable host cell and/or a target 
40 cell as described below to provide for expression of a target sequenceof the present invention. This process may 
comprise culturing a host cell and/or target cell transfomned with an expression vector under conditions to provide for 
expression by the vector of a coding sequence encoding the agent and optionally recovering the expressed agent. 
The vectors may be for example, plasmid or virus vectors provided with an origin of replication, optionally a promoter 
for the expression of the said polynucleotide and optionally a regulator of the promoter. The vectors may contain one 
45 or more selectable marker genes, for example an ampicillin resistance gene in the case of a bacterial plasmid or a 
neomycin resistance gene for a mammalian vector. The expression of the agent of the present invention may be con- 
stitutive such that they are continually produced, or inducible, requiring a stimulus to initiate expression. In the case of 
inducible expression, the production of the agent can be initiated when required by, for example, addition of an inducer 
substance to the culture medium, for example dexamethasone or IPTG. 

50 

FUSION PROTEINS 

[0157] The agent of the present invention may be expressed as a fusion protein to aid in extraction and purification 
and/or delivery of the agent to an individual and/or to facilitat the development of a screen for agents capable of 
55 modulating the target sequence. Examples of fusion protein partners include glutathione-S-transf rase (GST), 6xHis, 
G AL4 (DN A binding and/or transcriptional activation domains) and p-galactosidase. It may also be convenient to include 
a proteolytic cleavage site betw en the fusion protein partner and the protein sequence of interest to allow r moval of 
fusion protein s quences. Preferably the fusion prot in will not hinder th activity of th target. 
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[01 58] The fusion protein nnay comprise an antigen or an antigenic detenninant fused to the substance of the present 
invention. In this ennbodinnent, the fusion protein may be a non-naturally occurring fusion protein comprising a substance 
which may act as an adjuvant in the sense of providing a generalised stimulation of th immune system. The antigen 
or antigenic detenninant may be attached to either the amino or cariDoxy temninus of the substance. 
5 [0159] In another embodiment of the inv ntion, the amino acid sequence may be ligated to a heterologous sequence 
to encode a fusion protein. For xampi ,forscr eningof peptide libraries for agents capable of affecting the substance 
activity, it may be useful to encode a chimeric substance expressing a heterologous epitope that is recognized by a 
commercially available antibody. 

10 HOST CELLS 

[0160] A wide variety of host cells can be employed for expression of the nucleotide sequences encoding the agent 
- such as a target sequenceof the present invention. These cells may be both prokaryotic and eukaryotic host ceils. 
Suitable host cells include bacteria such as E. coli, yeast, filamentous fungi, insect cells, mammalian cells, typically 

15 immortalized, e.g., mouse, CHO, human and monkey cell lines and derivatives thereof. 

[0161] Examples of suitable expression hosts within the scope of the present invention are fungi such as Aspergillus 
species (such as those described in EP-A-01 84438 and EP-A-0284603) and Trichoderma species; bacteria such as 
Bacillus speaes (such as those described in EP-A-01 34048 and EP-A-0253455), Sfrepto/nyces species and Pseu- 
domonas species; and yeasts such as K/t/yveron?yces species (such as those described in EP-A-0096430 and EP-A- 

20 0301 670) and Saccharomyces species. By way of example, typical expression hosts may be selected from Aspergillus 
niger, Aspergillus niger van tubigenis, Aspergillus niger var. awamori, Aspergillus aculeatis, Aspergillus nidulans, As- 
pergillus orvzae, Trichoderma reesei, Bacillus subtilis, Bacillus licher)iformis. Bacillus amytoliquefaciens, Kluyveromy- 
ces lactis and Saccharomyces cerevisiae. 

[0162] The use of suitable host cells - such as yeast, fungal and plant host cells - may provide for post-translational 
25 modifications (e.g. myristoylation, glycosylation, truncation, lapidation and tyrosine, serine or threonine phosphoryla- 
tion) as may be needed to confer optimal biological activity on recombinant expression products of the present invention. 
[0163] Preferred host cells are able to process the expression products to produce an appropriate mature polypep- 
tide. Examples of processing includes but is not limited to glycosylation, ubiquitination, disulfide bond fomnation and 
general post-translational modification. 

30 

AGENT ISOLATION 

[0164] The agent may be isolated by conventional means of protein biochemistry and purification to obtain a sub- 
stantially pure product, i.e., 80, 95 or 99% free of cell component contaminants, as described in Jacoby, Methods in 
35 Enzymology Volume 104, Academic Press, New York (1984); Scopes, Protein Purification, Principles and Practice, 
2nd Edition, Springer- Veriag, New York (1987); and Deutscher (ed), Guide to Protein Purification, Methods in Enzy- 
mology, Vol. 182 (1990). If the agent is secreted, it can be isolated from the supernatant in which the host cell is grown. 
If not secreted, the agent can be isolated from a lysate of the host celts. 

40 PHARMACEUTICAL COMPOSITIONS 

[0165] In one aspect, the present invention provides a phamiaceutical composition, which comprises an agent ac- 
cording to the present invention and optionally a phannaceutically acceptable carrier, diluent or excipient (Including 
combinations thereof). 

45 [0166] The pharmaceutical compositions may be for human or animal usage in human and veterinary medicine and 
will typically comprise any one or more of a pharmaceutically acceptable diluent, carrier, or excipient. Acceptable car- 
riers or diluents for therapeutic use are well known in the phamiaceutical art, and are described, for example, in Rem- 
ington's Pharmaceutical Sciences, Mack Publishing Co. (A. R. Gennaro edit. 1985). The choice of pharmaceutical 
carrier, excipient or diluent can be selected with regard to the intended route of administration and standard phamna- 

50 ceutical practice. The phamnaceutical compositions may comprise as - or in addition to - the cannier, excipient or diluent 
any suitable binder(s), lubricant(s), suspending agent(s), coating agent(s), solubiltsing agent(s). 
[0167] Preservatives, stabilizers, dyes and even flavouring agents may be provided in the phamiaceutical compo- 
sition. Examples of preservatives include sodium benzoate, sortaic acid and esters of p-hydroxybenzoic acid. Antioxi- 
dants and SUSP nding agents may b also used. 

55 [0168] There may be diff rent composition/fomnulation requirements dep ndent on the different deliv ry syst ms. 
By way of example, the phamiaceutical composition of the present Invention may b formulated to be delivered using 
a mini-pump or by a mucosal route, for example, as a nasal spray or aerosol for Inhalation or ingestable solution, or 
par nterally in which the composition Is fomnulated by an injectable fonn, for delivery, by, for xample, an intravenous, 
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intramuscular or subcutaneous route. Alternatively, the formulation may be designed to be delivered by both routes. 
[0169] Wher the pharmaceutical composition is to be delivered mucosalty through th gastroint stinal mucosa, it 
should be able to remain stable during transit though the gastrointestinal tract; for example, It should be r sistant to 
proteolytic degradation, stable at acid pH and resistant to the detergent eff cts of bile. 

5 [0170] Where appropriate, the phannaceutical compositions can be administered by inhalation, In the fonn of a sup- 
pository or pessary, topically In th fonn of a lotion, solution, cream, ointment or dusting powder, by use of a skin patch, 
orally in the form of tablets containing excipients such as starch or lactose or chalk, or in capsules or ovules either 
alone or In admixture with excipients, or in the form of elixirs, solutions or suspensions containing flavouring or colouring 
agents, or they can be injected parenterally, for example intravenously, intramuscularly orsubcutaneously. For parenter- 

10 al administration, the compositions may be best used in the form of a sterile aqueous solution which may contain other 
substances, for example enough salts or monosaccharides to make the solution isotonic with blood. For buccal or 
sublingual administration the compositions may be administered in the fonnri of tablets or lozenges which can be for- 
mulated in a conventional manner. 

15 ADMINISTRATION 

[01 71 ] The invention further provides a method of preventing and/or treating diseases associated with scarring and/ 
or fibrosis in an individual, the method comprising, for example, administering to an individual an agent which modulates 
activity of the target sequence. Such agents may be useful in, for example, the treatment of diseases associated with 

20 scarring and/or fibrosis such as, for example, cardiovascular disorders. 

[01 72] As used herein, the temri "administered" includes but is not limited to delivery by a mucosal route, for example, 
as a nasal spray or aerosol for inhalation or as an ingestable solution such as by an oral route, or by a parenteral route 
where delivery is by an injectable form, such as, for example, by a rectal, ophthalmic (including intravitreal or intrac- 
ameral), nasal, topical (including buccal and sublingual), intrauterine, vaginal or parenteral (including subcutaneous, 

25 intraperitoneal, intramuscular, intravenous, intradennal, intracranial, intratracheal, and epidural) transdemnal, intraperi- 
toneal, intracranial, intracerebroventricular, intracerebral, intravaglnal, intrauterine, or parenteral (e.g., intravenous, 
intraspinal, Intracavemosal, subcutaneous, transdermal or intramuscular) route. 

[0173] Typically the administration is via an oral route or typically by a topical injection or by an intracavemosal 
injection. 

30 [01 74] The agents of the present invention may be administered alone but will generally be administered in admixture 
with a suitable phannaceutical excipient, diluent or carrier selected with regard to the intended route of administration 
and standard phannaceutical practice. 

[0175] For example, the agent can be administered orally, buccally or sublingually In the fonm of tablets, capsules, 
ovules, elixirs, solutions or suspensions, which may contain flavouring or colouring agents, for immediate-, delayed-, 

35 modified-, sustained-, pulsed- or controlled-release applications. 

[0176] The tablets may contain excipients such as microcrystalline cellulose, lactose, sodium citrate, calcium car- 
bonate, dibasic calcium phosphate and glycine, disinteg rants such as starch (preferably corn, potato or tapioca starch), 
sodium starch glycollate, croscamnellose sodium and certain complex silicates, and granulation binders such as pol- 
yvinylpyrrolidone, hydroxypropylmethylcellulose (HPMC), hydroxypropylcellulose (HPC), sucrose, gelatin and acacia. 

40 Additionally, lubricating agents such as magnesium stearate, stearic acid, glyceryl behenate and talc may be included. 
[0177] Solid compositions of a similar type may also be employed as fillers in gelatin capsules. Prefenred excipients 
in this regard include lactose, starch, a cellulose, milk sugar or high molecular weight polyethylene glycols. For aqueous 
suspensions and/or elixirs, the agent may be combined with various sweetening or flavouring agents, colouring matter 
or dyes, with emulsifying and/or suspending agents and with diluents such as water, ethanol, propylene glycol and 

45 glycerin, and combinations thereof. 

[0178] The agent can also be administered parenterally, for example, intravenously, intra-arterially, intraperitoneally, 
intrathecally, intraventricularly, intraurethrally, intrastemally, intracranially, intramuscularly orsubcutaneously, or It may 
be administered by infusion techniques. For such parenteral administration it is best used in the fonn of a sterile aqueous 
solution which may contain other substances, for example, enough salts or glucose to make the solution isotonic with 

50 blood. The aqueous solutions should be suitably buffered (preferably to a pH of from 3 to 9), if necessary. The prepa- 
ration of suitable parenteral fonnulations under sterile conditions is readily accomplished by standard phamnaceutical 
techniques well-known to those skilled in the art. 

[0179] The physician in any event will detemriine the actual dosage which will be most suitable for any individual 
patient and it will vary with the age, weight and r spons of the particular patient. Th above dosages ar x mplary 
55 ofth average cas . There can, of cours , be individual instances where higher or low r dosage ranges ar merit d 
and such are within th scop of this invention. Th skilled person will appreciate that, in the treatment of c rtain 
conditions the agent may be taken as a singi dos as n ded or desired. 

[0180] The agent of the present inv ntion can also b administered intranasally or by inhalation and are conv niently 
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delivered in the form of a dry powder inhaler or an aerosol spray presentation from a pressurised contain r, pump, 
spray or nebullser with the use of a suitable propellant, e.g. dichlorodifluoromethane, trichlorofluoromethane, dichlo- 
rotetrafluoroethane, a hydrofluoroalkane such as 1,1,1,2-tetrafluoroethane (HFA 134A [trade mark]) or 
1,1,1,2,3,3,3-heptafluoropropane (HFA 227EA [trade mark]), carbon dioxide or other suitable gas. In the case of a 

5 pressurised aerosol, the dosage unit may be determined by providing a valve to deliver a metered amount. The pres- 
surised container, pump, spray or nebulis r may contain a solution or suspension of the active compound, .g. using 
a mixture of ethanol and the propellant as the solvent, which may additionally contain a lubricant, e.g. sorbitan trioleate. 
Capsules and cartridges (made, for example, from gelatin) for use in an inhaler or insufflator may be formulated to 
contain a powder mix of the agent and a suitable powder base such as lactose or starch. 

10 [0181] Alternatively, the agent of the present invention can be administered in the fomri of a suppository or pessary, 
or it may be applied topically in the form of a gel, hydrogel, lotion, solution, cream, ointment or dusting powder. The 
agent of the present invention may also be demnally or transdermally administered, for example, by the use of a skin 
patch. They may also be administered by the pulmonary or rectal routes. They may also be administered by the ocular 
route. For ophthalmic use, the compounds can be fonmulated as micronised suspensions in isotonic, pH adjusted, 

15 sterile saline, or, preferably, as solutions in isotonic, pH adjusted, sterile saline, optionally in combination with a pre- 
servative such as a benzylalkonium chloride. Alternatively, they may be fomnulated in an ointment such as petrolatum. 
[01 82] For application topically to the skin, the agent of the present invention can be fomnulated as a suitable ointment 
containing the active compound suspended or dissolved In, for example, a mixture with one or more of the following: 
mineral oil, liquid petrolatum, white petrolatum, propylene glycol, polyoxyethylene potyoxypropylene compound, emul- 

20 sifying wax and water. Alternatively, it can be fomnulated as a suitable lotion or cream, suspended or dissolved in, for 
example, a mixture of one or more of the following: mineral oil, sortDitan monostearate, a polyethylene glycol, liquid 
paraffin, polysoriDate 60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water. 

INDIVIDUAL 

25 

[0183] As used herein, the temn "individual" refers to vertebrates, particularly members of the mammalian species. 
The term includes but is not limited to domestic animals, sports animals, primates and humans. 

TREATMENT 

30 

[0184] It is to be appreciated that all references herein to treatment include curative, palliative and prophylactic 
treatment. 

COMBINATION THERAPY 

35 

[0185] The agent may be administered alone or in combination with other entities for the treatment of a disease 
associated with scarring and/or fibrosis which is associated with the target sequence. By way of example, the positive 
identification of an agent capable of modulating the target sequence using a screen may faciliate the use of combina- 
torial libraries to identify mimetics capable of acting in the same or a similiar manner. Such mimetics can be administered 
40 alone or in combination with other agents and/or therapeutics for the treatment of diseases associated with the target 
sequence of the present invention. 

[0186] The agent of the present invention may be used in combination with other compositions and procedures for 
the treatment of a disease associated with scarring and/or fibrosis. By way of example, the agent may also be used in 
combination with other treatments of a disease associated with scarring and/or fibrosis which are currently In use. 
45 [0187] By way of further example, an agent may be administered with another agent, such as at the same moment 
in time and at the same site. Alternatively, the agent may be delivered at a different time and to a different site. In one 
embodiment, the agent may even be delivered in the same delivery vehicle for the prevention and/or treatment of a 
disease associated with scarring and/or fibrosis. 

[01 88] Preferably the agent and/or combinations of agents and/or therapeutics thereof is/are administered simulta- 
50 neously, separately or sequentialy. 

DOSAGE 

[0189] The dosage of the agent of th pr sent invention will depend on th disease stat or condition being tr ated 
55 and other clinical factors such as weight and condition of the individual and the rout of administration of the compound. 
Depending upon the half-life of the agent in the particular individual, the agent can be administered between several 
times per day to once a week. It is to be understood that the pr s nt inv ntion has application for both human and 
vet rinary use. The methods of th present invention contemplate single as well as multiple administrations, given 
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either simultaneously or over an extended period of time. 

[0190] Typically, a physician will detemiin th actual dosag which will be most suitable for an individual subject 
and it will vary with the age, weight and response of the particular patient and severity of th condition. The dosag s 
below are exemplary of the average case. There can, of course, be individual instances where higher or lower dosage 
5 ranges are merited. 

[0191] Preferably the compositions (or component parts thereof) of th pr sent invention are administ red orally. 
In addition or in the alternative the compositions (or component parts thereof) of the present invention may be admin- 
istered by direct injection. In addition or in the alternative the compositions (or component parts thereof) of the present 
invention may be administered topically. In addition or in the alternative the compositions (or component parts thereof) 

10 of the present invention may be administered by inhalation. In addition or in the alternative the compositions (or com- 
ponent parts thereof) of the present invention may also be administered by o ne or more of: a m ucosal route, for example, 
as a nasal spray or aerosol for inhalation or as an ingestable solution such as by an oral route, or by a parenteral route 
where delivery is by an injectable fonn, such as, for example, by a rectal, ophthalmic (including intravitreal or intrac- 
ameral), nasal, topical (including buccal and sublingual), intrauterine, vaginal or parenteral (including subcutaneous, 

'5 intraperitoneal, intramuscular, intravenous, intradennal, intracranial, intratracheal, and epidural) transdemnal, intraperi- 
toneal, intracranial, intracerebroventricular, intracerebral, intravaginal, intrauterine, or parenteral (e.g., intravenous, 
intraspinal, intracavemosal, subcutaneous, transdemnal or intramuscular) route. 

[0192] By way of further example, the pharmaceutical composition of the present invention may be administered in 
accordance with a regimen of 1 to 1 0 times per day, such as once or twice per day. The specific dose level and frequency 
20 of dosage for any particular patient may be varied and will depend upon a variety of factors including the activity of the 
specific compound employed, the metabolic stability and length of action of that compound, the age, body weight, 
general health, sex, diet, mode and time of administration, rate of excretion, drug combination, the severity of the 
particular condition, and the individual undergoing therapy 

25 SCREENS 

[01 93] Any one or more of the target sequences of the present invention may be used for identifying an agent capable 
of modulating the target sequence in any of a variety of drug screening techniques. The target employed in such a test 
may be free in solution, affixed to a solid support, borne on a cell surface, or located intracellutariy. The abolition of 

30 target activity or the formation of binding complexes between the target and the agent being tested may be measured. 
[0194] Techniques for drug screening may be based on the method described in Geysen, European Patent Appli- 
cation 84/03564, published on September 13, 1984. In summary, large numbers of different small peptide test com- 
pounds are synthesized on a solid substrate, such as plastic pins or some other surface. The peptide test compounds 
are reacted with a suitable target or fragment thereof and washed. Bound entities are then detected - such as by 

35 appropriately adapting methods well known in the art. A purified target can also be coated directly onto plates for use 
in a drug screening techniques. Altematively, non-neutralising antibodies can be used to capture the peptide and im- 
mobilise it on a solid support. 

[01 95] This invention also contemplates the use of competitive drug screening assays in which neutralising antibodies 
capable of binding a target specifically compete with a test compound for binding to a target. 
40 [01 98] Another technique for screening provides for high throughput screening (HTS) of agents having suitable bind- 
ing affinity to the substances and is based upon the method described in detail in WO 84/03564. 
[0197] It Is expected that the assay methods of the present invention will be suitable for both small and large-scale 
screening of test compounds as well as in quantitative assays. 

[0198] Thus, the present invention relates to a method of identifying agents that modulate the target sequence the 
45 method comprising contacting a suitable target with the agent and then measuring the activity and/or levels of expres- 
sion of the target sequence. 

[0199] The present invention also relates to a method of identifying agents that selectively modulate the target se- 
quence the method comprising contacting a suitable target with the agent and then measuring the activity and/or levels 
of expression of the target sequence. 

50 

ANIMAL MODELS 

[0200] In vivo models may be used to investigate and/or design therapies or therapeutic agents to treat a disease 
associated with scarring and/or fibrosis. The models could be used to investigate the effect of various tools/I ad com- 
55 pounds on a target sequence. 

[0201 ] The invention further provides transgenic nonhuman animals capable of expressing the nucleotide sequence 
encoding the targ t sequence of the present Inv ntion and/or a transg nic nonhuman animal having one or more 
nucleotide sequ nee ncoding the target sequ nc ofth pr sent invention. Expression of such a nucleotide sequ nc 
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is usually achieved by operably linking the nucleotide sequence to a promoter and optionally an enhancer, and micro- 
injecting the construct into a zygot . Se Hogan et ai, "Manipulating the Mouse Embryo, A Laboratory Manual," Cold 
Spring Harbor Laboratory. Inactivation of such a nucleotide sequence may be achieved by fomriing a transg ne in 
which a cloned nucleotide sequence is inactivated by insertion of a positive selection marker. See Capecchi, Science 
244, 1288-1292 (1989). Thetransgene is then Introduced into an embryonic stem cell, where it undergoes homologous 
recombination with an endogenous variant gene. Mice and other rod nts ar preferred animals. Such animals provide 
screens and/or screening systems for identifying agents capable of modulating a target sequence. 

EXAMPLES 

[0202] The invention will now be further described only byway of example in which reference is made to the following 
Figures. 

FIGURES 

[0203] 

Figure la (labelled as Plate la) which shows a photographic representation; 
Figure lb (labelled as Plate lb) which shows a photographic representation; 
Figure 1c (labelled as Plate 1c) which shows a photographic representation; 
Figure Id (labelled as Plate Id) which shows a photographic representation; 
Figure 2a (labelled as Plate 2a) which shows a photographic representation; 
Figure 2b (labelled as Plate 2b) which shows a photographic representation; 
Figure 2c (labelled as Plate 2c) which shows a photographic representation; 
Figure 2d (labelled as Plate 2d) which shows a photographic representation; 
Figure 3a (labelled as Plate 3a) which shows a photographic representation; 
Figure 3b (labelled as Plate 3b) which shows a photographic representation; 
Figure 4a (labelled as Plate 4a) which shows a photographic representation; 
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Preparation of an antibody to the target sequence MERAGPSFGQQR (SEQ ID No1) 

[0204] The antibody specific to PDESal the long splice variant of PDE5 was raised using a synthetic peptide derived 
30 from the N-terminal sequence of human PDE5A1 , i.e., MERAGPSFGQQR[C] (SEQ ID No 2), where [C] is a cysteine 
for conjugation - the peptide was conjugated to keyhole-limpet hemocyanin (adjuvent). 

[0205] Rabbits were inoculated and received 4 subsequent bi-weekly booster injections prior to bleedout. The re- 
sulting antisera were affinity purified against the peptide antigen to yield LIP-1 antibody. 

[0206] The rabbit polyclonal antibody LIP-1 was used at a dilution of 1 :600, using an immunoperoxidase technique 
35 and DAKO rabbit Envision (cat. No. K401 0) on fonnaline-flxed, paraffin -embedded sections of human tissue including 
corpus cavernosum, heart, skin prostate, liver, lung, bladder and peripheral vessels. 

RESULTS 1 

40 CORPUS CAVERNOSUM 



[0207] Plate 1.a: Photomicrograph of paraffin section of human corpus cavernosum. Immunohistochemistry with 
LIP-1 antibody 

[0208] This image is of human corpus cavemosum which is made up of vascular channels surrounded by irregular 
45 bundles of smooth muscle (m). The structure on the right is the urethra (u) which is lined by epithelial cells (ep). Beneath 

the urethral mucosa are numerous lymphatic channels (1) which are not surrounded by muscle. Note the positive 

(brown/red) staining of the smooth muscle cell bundles around the vascular channels (m). There Is negative immu- 

nolocalisation of LIP-1 to the urethral (u) epithelial cells (ep) and to the lymphatic channels (1). (Original mag. x10). 

[0209] Plate l.b: Photomicrograph of paraffin section of human corpus cavemosum. Negative control (no primary 
50 antibody). (Original mag. x10). 

[0210] Plate l.c: Photomicrograph of paraffin section of human corpus cavemosum. Immunohistochemistry with 

LIP-1 antibody. 

[021 1 ] This is a low power image of a transverse section of the penis with a central urethra (u), and adjacent urethral 
duct (d) and smooth muscle bundles (m) adjacent to vascular spaces. Note the positive (brown/red) staining of the 
55 smooth muscle c lis with negativ staining for the epithelium of the urethra and urethral ducts. (Original mag. x 2) 
[0212] Plate l.d: Photomicrograph of paraffin section of human corpus cav rnosum. Immunohistoch mistry with 
LIP-1 antibody. 

[0213] This is a higher power image of Plat 1 .c. Note the positiv (brown/red) staining of the smooth musci cells 
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(m) with negative staining for the adjac nt connective tissue elements and lymphatics (1 ). (Original mag. x 20) 
RESULTS 2 
5 BLADDER 

[0214] Plate 2.a: Photomicrograph of paraffin section of human bladder. Immunohlstochemistry with LIP-1 antibody. 
[0215] This image is of human bladder which is composed of bundles of sub-mucosal smooth muscle (m). The 
structure on the right is the lumen of the bladder which is lined by epithelial cells (ep). Beneath the bladder mucosa 
10 are numerous lymphatic channels (1) which are not surrounded by muscle. Note the positive (brown/red) staining of 
the smooth muscle cell bundles (m) In the bladder wall. There is negative immunolocalisation of LIP-1 to the epithelial 
cells (ep) and lymphatic channels (1). (Original mag. x10). 

[0216] Plate 2.b: Photomicrograph of paraffin section of human bladder. Negative control (no primary antibody). 
(Original mag. xlO) 

15 [0217] Plate 2.c: Photomicrograph of paraffin section of human bladder. Immunohlstochemistry with LIP-1 antibody. 
[0218] Note the positive (brown/red) staining of the muscle cells (m) with negative staining for the epithelium (ep) 
and connective tissue elements. (Original mag. x 10). 

[0219] Plate 2.d: Photomicrograph of paraffin section of human bladder. Immunohlstochemistry with LIP-1 antibody. 
Note the positive (brown/red) staining of the muscle cells which can be seen to be nucleated at this power. (Original 
20 mag. X 20). 

RESULTS 3 

SKIN - Chronic Diabetic Ulcer 

25 

[0220] Plate 3.a: Photomicrograph of paraffin section of skin. This tissue Is taken from the toe of a 54 year old male 
diabetic with chronic ischaemia and ulceration of the skin of two weeks duration. This section is taken from the edge 
of the ulcer. 

[0221] Immunohlstochemistry with LIP-1 antibody: Hyperplastic but Intact squamous epithelium (top) is negative. 
30 The underlying dermis contains mature scar tissue with small and large venules. Note the positive (brown/red) staining 
of the smooth muscle cells within the media of the venules. (Original mag. x10). 

[0222] Plate 3.b: Photomicrograph of paraffin section of skin. The section is taken from border between the ulcer 
(left) and intact epithelium (right). 

[0223] Immunohistochemistry with LIP-1 antibody: Hyperplastic but intact squamous epithelium (right) and necrotic 
35 Inflammatory exudate (left) is negative. Note the positive (brown/red) staining of the smooth muscle cells within the 
media of the venules (right) and of spindle cells within the base of the ulcer (left). (Original mag. x20). 
[0224] Plate 4.a: Photomicrograph of paraffin section of skin (as in 3.a. and 3.b). The section is taken from an intact 
area of demnis adjacent to the ulcer and shows an eccrine sweat gland and ducts. Immunohistochemistry with LIP-1 
antibody. Note the positive (brown/red) staining of spindle cells (myoepithelial cells) surrounding the eccrine sweat 
40 gland and ducts with negative staining of the gland epithelial cells. (Original mag. x20). 

[0225] Plate 4.b: Photomicrograph of paraffin section of skin (as in 3.a. and 3.b). The section is taken from the healed 
ulcer base where fascicles of young scar tissue have replaced normal demnal structures. Immunohistochemistry with 
LI P-1 antibody. Note the positive (brown/red) staining of some of the spindle cells (myofibroblasts) and of some vascular 
structures. (Original mag. x20). 

45 

RESULTS 4 

SKIN - Chronic Diabetic Ulcer 

50 [0226] Plate 5.a: Photomicrograph of paraffin section of skin (higher power view of 4.b). The section Is taken from 
the healed ulcer base where fascicles of young scar tissue have replaced normal demial structures. 
[0227] Immunohistochemistry with LIP-1 antibody: Note the positive (brown/red)stainlngof some of the spindle cells 
(myofibroblasts) and of some of the microvessels which have a thin media (Original mag. x40). 
Plat 5.b: Photomicrograph of paraffin section of skin (higher power view of 5.a). Th section is tak n from the healed 

55 ulc r base wher fascicles of young scar tissue have replaced normal demnal stmctur s. 

[0228] Immunohistochemistry with LIP-1 antibody: Not the positive (brown/red) staining of som of the spindle cells 
(myofibroblasts) which are found amongst acellular collagen. In the cytoplasm of some of these spindle cells the im- 
munolocalisation has a patchy distribution. Note the positive (brown/red) staining of the m dial smooth musci c lis 
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within a small arteriole and the negative staining of the lining endothelial cells. Just abov this arteriole th r is a 
vascular structure (possibly a lymphatic) with no m dial smooth muscle, which is negative. (Original mag. x60). 
[0229] Plat 5. : Photomicrograph of paraffin section of skin (higher power view of 5.a). The section is taken from 
the healed ulcer base in an area of relatively cellular young scar tissue. 
5 [0230] Immunohistochemistry with LIP-1 antibody: Note the positive (brown/red) staining of some of the spindle cells 
(myofibroblasts). In some of these spindle cells the immunolocalisation has a patchy distribution. Note the posittv 
(brown/red) staining of the medial smooth muscle cells within a small arteriole (centre) and the negative staining of the 
large lining endothelial cells. (Original mag. x60) 

10 RESULTS 5 

PERICARDIUM - CORONARY ARTERY 

[0231] Plate 6: This image is of human pericardium showing the bifurcation point of a nomnal left anterior descending 
15 (LAD) coronary artery. Note the positive (brown/red) staining of the well organised arterial smooth muscle cells in the 
media (m) and the negative staining of the surrounding adventitial (a) connective tissue, negative endotheliual cells 
(E) and pericardial 

fat cells. Top right inset shows that the endothelial cells (E) of the artery are negative. 

[0232] Top centre of the image, is a small lymphatic (no muscle) which is negative. At the top left hand corner there 
20 are some epicardial cardiac myocytes which are negative. The vessel in the bottom right comer is a coronary vein with 
irregularly arranged smooth muscle cell bundles in the media (m) which are positive and endothelial cells (E) which 
are negative. (Original mag. x10). 

RESULTS 6 

25 

PERICARDIUM - CORONARY VEIN 

[0233] Plate 7.a: Photomicrograph of paraffin section of coronary vein in the pericardium. 

[0234] Routine haematoxylin and eosin (H&E) staining. The lumen is top. The vein is lined by as single layer of 
30 endothelial cells. The media contains irregularly oriented smooth muscle cells and has no internal or external elastic 
lamina. The adventitia (lower) contains dense collagen. 
(Original mag. x40). 

[0235] Plate 7.b: Photomicrograph of paraffin section of coronary vein in the pericardium. Immunohistochemistry 
with CD31 antibody to endothelial cells: Note the positive (brown/red) staining of the lining endothelial cells and capillary 
35 endothelial ceils in the adventitia (Original mag. x40). 

[0236] Plate 7.c: Photomicrograph of paraffin section of coronary vein in the pericardium. 

[0237] Immunohistochemistry with ASMA antibody to smooth muscle cells: Note the positive (brown/red) staining of 
the smooth muscle cells in the media. (Original mag. x40) 

[0238] Plate 7.d: Photomicrograph of paraffin section of coronary vein in the pericardium. 
40 [0239] Immunohistochemistry with LIP-1 antibody: Note the positive (brown/red) staining of the smooth muscle cells 
in the media (cf. 7.c) and the negative staining of the lining endothelial cells (cf. 7.b). (Original mag. x40). 

RESULTS 7 

45 PERICARDIUM - CORONARY VENULES, ARTERIOLES AND LYMPHATICS 

[0240] Plate 8.a: Photomicrograph of paraffin section of the junction between the myocardium (lower) and pericar- 
dium (upper). Routine haematoxylin and eosin (H&E) staining. 

[0241] The myocardium (epicardium) consists of cardiac myocytes with intervening connective tissue elements and 
50 capillaries. The pericardium contains a small coronary artery branch (upper field) and a small coronary vein (centre) 
surrounded by mature adipose tissue, capillaries and lymphatics. (Original mag. x20). 

[0242] Plate 8.b: Photomicrograph of paraffin section of the junction between the myocardium (lower) and pericar- 
dium (upper). Immunohistochemistry with CD31 antibody to endothelial cells. Note the positive (brown/red) staining of 
the lining endothelial c lis of the Intramyocardial and pericardial capillaries, th small coronary artery branch (upper 
55 field), small coronary vein (c ntre) and lymphatics. (Original mag. x20). 

[0243] Plate 8,c: Photomicrograph of paraffin section of the junction between the myocardium (lower) and p ricar- 
dium (upper). 

[0244] Immunohistochemistry with ASMA antibody to smooth muscle cells: Note th positiv (brown/red) staining of 
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the media of the small coronary artery branch (upper field) and small coronary vein (centre) with negative staining of 
capillaries, lymphatics and cardiac myocytes. (Original mag. x20). 

[0245] Plat 8.d: Photomicrograph of paraffin section of the junction between the myocardium (lower) and pericar- 
dium (upper). 

5 [0246] Immunohistochemistry with LIP-1 antibody: Note the positive (brown/red) staining of the media of the small 
coronary artery branch (upp r field) and small coronary v in (centr ) with negativ staining of capillaries, lymphatics 
and cardiac myocytes (cf. 8.c). (Original mag. x20). 

RESULTS 8 

10 

EPICARDIUM - CORONARY VENULES, ARTERIOLES, CAPILLARIES AND LYMPHATICS 

[0247] Plate 9.a: Photomicrograph of paraffin section of the junction between the myocardium (lower) and pericar- 
dium (upper). 

15 [0248] Immunohistochemistry with LIP-1 antibody: Note the positive (brown/red) staining of the media of the small 
coronary artery branch (upper field) and small coronary vein (centre) with negative staining of capillaries, lymphatics 
and cardiac myocytes (cf. 8.c). (Original mag. x20). 

[0249] Plate 9.b: Photomicrograph of paraffin section of the junction between the myocardium (lower) and pericar- 
dium (upper). Adjacent section to 9.a. Negative control (no primary antibody). 
20 [0250] Note the negative staining of the media of the small coronary artery branch (upper field) and small coronary 
vein (centre) with negative staining of capillaries, lymphatics and cardiac myocytes. (Original mag. x20). 
[0251] Plate lO.a: Photomicrograph of paraffin section of the normal epicardium. 

[0252] Immunohistochemistry with CD31 antibody to endothelial cells: Note the positive (brown/red) staining of the 
lining endothelial cells of the normal intramyocardial capillaries between the negatively stained myocytes and of the 
25 endothelial cells lining a small arteriole (centre). (Original mag. x40). 

[0253] Plate lO.b: Photomicrograph of paraffin section of the normal epicardium (adjacent section to 10.a). 
[0254] Immunohistochemistry with LI P-1 antibody: Note the positive staining of the medial smooth muscle cells only 
of the arteriole (centre) and the negative staining of the endothelial cells of the intramyocardial capillaries and the 
cardiac myocytes. (Original mag. x40), 

30 

RESULTS 9 
MYOCARDIUM 

35 [0255] Plate 11 .a: Photomicrograph of paraffin section of human heart. 

[0256] Immunohistochemistry with LIP-1 antibody: This image is of human heart which is made up of cardiac myo- 
cytes (m). Within the connective tissue elements of the heart there are small arteries and arterioles (a), veins (v) and 
lymphatics (1). Note the positive (brown/red) staining of the smooth muscle cells in the media of the arteries (a) and 
the veins (v). The cardiac myocytes (m) are negative. There is negative immunolocalisation of LIP-1 to the lymphatic 

40 channels (1). (Original mag. x10). 

[0257] Plate 11.b: Photomicrographof paraffin section of human heart. Negative control (no primary antibody). (Orig- 
inal mag. xlO). 

[0258] Plate 11. c: Photomicrograph of paraffin section of human heart. 

[0259] Immunohistochemistry with LIP-1 antibody: This image is of human heart which is made up of cardiac myo- 
45 cytes (m). Within the connective tissue elements of the heart there are small arterioles (a). Note the positive (brown/ 
red) staining of the smooth muscle cells in the media of the arterioles (a). The cardiac myocytes (m) are negative. 
(Original mag. x 20). 

[0260] Plate 11 .d: Photomicrograph of paraffin section of human heart. Immunohistochemistry with LIP-1 antibody. 
This image is of human heart showing cardiac myocytes (m) surrounding a central intramyocardial coronary artery 
50 branch (a). Note the positive (brown/red) staining of the smooth muscle cells in the media of this artery (a) and the 
negative adjacent cardiac myocytes (m). (Original mag. x 20). 

RESULTS 10 

55 MYOCARDIUM 

[0261] Plate 12.a: Photomicrograph of paraffin section of the myocardium. 

[0262] Immunohistochemistry with LIP-1 antibody: Note the positive (brown/r d) staining of th media of th small 
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coronary arteriole (centre) with negative staining of the lining endothelial cells and of the surrounding cardiac nnyocytes. 
(Original nnag. x60). 

[0263] Plat 12.b: Photomicrograph of paraffin section of the myocardium. 

[0264] Immunohistochemistry with LIP-1 antibody: Note the positive (brown/red) staining of the media of the small 
5 coronary arteriole (centre) with negative staining of the lining endothelial cells, adventitia and surrounding cardiac 
myocytes. (Original mag. x60). 

[0265] Plate 12.c: Photomicrograph of paraffin section of a lymphatic (lower) and portion of an artery (upper) in the 
pericardium. 

[0266] Immunohistochemistry with LIP-1 antibody: Notethepositlve(brown/red)stalnlngof the media of the coronary 
10 artery media (upper) with negative staining of the lining endothelial cells of the lymphatic (lower) (Original mag. x 60). 
[0267] Plate 12.d: Photomicrograph of paraffin section of a coronary vein In the pericardium. 
Immunohistochemistry with LIP-1 antibody: Note the positive (brown/red) staining of 1 n-egu I ar groups of smooth muscle 
cells in the media with negative staining of the lining endothelial cells. (Original mag. x 60). 

15 RESULTS 11 

ORGANISING ISCHAEMIC MYOCARDIUM 

[0268] Plate 13.a: Photomicrograph of paraffin section of organising myocardial infarction (granulation tissue) in the 
20 epicardium. 

[0269] Immunohistochemistry with CD31 antibody to endothelial cells: Note the positive (brown/red) staining of the 
lining endothelial ceils of the established arteriole (centre, lower) and the capillaries and new vessels in the granulation 
tissue, venules and lymphatics. (Original mag. x20). 

[0270] Plate 13.b: Photomicrograph of paraffin section of organising myocardial infarction (granulation tissue) In the 
25 epicardium (adjacent section to 1 S.a). 

[0271] Immunohistochemistry with ASM A antibody to smooth muscle cells: Note the positive (brown/red) staining of 
the medial smooth muscle cells of the established arteriole (centre, lower) and venules within the granulation tissue 
with negative staining of capillaries and lymphatics. (Original mag. x20). 

[0272] Plate 13.c: Photomicrograph of paraffin section of organising myocardial infarction (granulation tissue) in the 
30 epicardium (adjacent section to 1 S.b). 

[0273] Immunohistochemistry with LIP-1 antibody: Note the positive (brown/red) staining of the medial smooth mus- 
cle cells of the established arteriole (centre, lower) and venules within the granulation tissue with negative staining of 
capillaries and lymphatics. (Original mag. x20). 

35 RESULTS 12 

CONFOCAL FLUORESCENCE MICROSCOPY - CARDIAC MYOCYTES, ENDOCARDIUM & EPICARDIAL 
VESSELS 

40 [0274] Plate 14.a: Photomicrograph of a 4% paraformaldehyde perfusion-fixed section of human heart. Within the 
normal myocardium there is a small arteriole (600 p.m in diameter) (see Plate 12. a). LIP-1 is localised with fluorescein 
(green) and CD31 (endothelial cell marker) is localised with Texas Red (red).The section Is cross-cut but shows distinct 
staining of the endothelial cells with no co-localisation with LIP-1. LIP-1 has a localisation to medial smooth muscle 
cells with a striated pattern of staining. Sun-ounding cardiac myocytes are negative for LIP-1 . 

45 [0275] Plate 14.b: Photomicrograph of a 4% paraformaldehyde perfusion-fixed section of human heart. Within the 
normal epicardium there is a normal coronary artery branch (see Plate S.a). 

[0276] LIP-1 is localised with fluorescein (green) and CD31 (endothelial cell marker) is localised with Texas Red 

(red). Note the auto-fluorescent elastin of the internal elastic lamina (apple-green) between the intima and media. 

Perfusion fixation has preserved most of the lining endothelial cells which show distinct staining with CD31 (red) with 
50 no co-localisation with LIP-1. LIP-1 (green) has a typical localisation to medial smooth muscle cells with a striated 

pattern of staining. Adjacent collegen and elastin within the epicardium shows apple-green autofluorescence. 

[0277] Plate 14.c: Photomicrograph of a 4% parafonnaldehyde perfusion-fixed section of ischaemic human heart. 

Within the thickened endocardium there is a proliferation of smooth muscle cells and myofibroblasts. LIP-1 Is localised 

with fluorescein (gr en) and alpha smooth musci actin (ASMA) (smooth muscle cell (SMC) marker) is localls d with 
55 Texas Red (red). Most of thee lis show co-localisation (yellow) of LIP-1 (gr en) and ASMA (r d) (see also Plat s17.d 

and 1 9.a). Th ischaemic myocardium b low (se 1 4.d) shows single spindle cell staining within scar tissue. 

[0278] Plat 14.d:HlgH rpow rvlewofth sub-endocardtal Iscah mic myocardium in seen in Plat 14.c. LIP-1 is 

localised with fluor scein (green) and alpha smooth muscI actin (ASMA) (smooth muscI cell (SMC) marker) is lo- 
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calised with Texas Red (red). Single spindle cell staining of either LIP-1 or ASM A is seen within scar tissue. 
RESULTS 13 
5 ENDOCARDIUM 

[0279] Plate 15.a: Photomicrograph of paraffin section of the left atrium in a patient with heart failure. Routine hae- 
matoxylin and eosin (H&E) staining. The endocardium is thickened (lower), there is cardiac myocyte hypertrophy (cen- 
tre). The pericardium contains abundant adipose tissue (top). (Original mag. x10). 
10 [0280] Plate 15.b: Photomicrograph of paraffin section of the left atrium in a patient with heart failure (adjacent 
section to 15.a). 

[0281 ] Immunohistochemistry with CD31 antibody to endothelial cells: Note the positive (brown/red) staining of some 
remaining intact endocardial lining endothelial cells (lower), of the intramyocardial and pericardial capillaries, the small 
coronary artery branch (upper field), small coronary veins and lymphatics. (Original mag. x10). 
15 [0282] Plate 15.c: Photomicrograph of paraffin section of the left atrium in a patient with heart failure (adjacent section 
to 15.b). 

[0283] Immunohistochemistry with ASMA antibody to smooth muscle cells: Note the positive (brown/red) staining of 
spindle cells within the thickened endocardium (lower field), within smooth muscle cells in the media of arterioles and 
veins and some non-specific staining of hypertrophied cardiac myocytes (lower field). (Original mag. x10). 
20 [0284] Plate 15.d: Photomicrograph of paraffin section of the left atrium in a patient with heart failure (adjacent 
section to 15.c). 

[0285] Immunohistochemistry with LIP-1 antibody: Note the positive (brown/red) staining of the media of the small 
intramyocardial coronary artery branch (upper, centre field) and 

of spindle cells (SMCs and myofibroblasts) within the thickened endocardium (lower field) and the negative staining 
25 of cardiac myocytes. (Original mag. x1 0). 

RESULTS 14 

ENDOCARDIUM 

30 

[0286] Plate 16.a: Photomicrograph of paraffin section of the left atrium in a patient with heart failure. 
[0287] Immunohistochemistry with LIP-1 antibody: Note the positive (brown/red) staining of the media of the small 
intramyocardial coronary artery branch (upper, centre field) and of spindle cells (SMCs and myofibroblasts) within the 
thickened endocardium (lower field) and the negative staining of cardiac myocytes (cf. 15.c). (Original mag. xlO). 
35 [0288] Plate 16.b: Photomicrograph of paraffin section of the left atrium in a patient with heart failure. Adjacent 
section to 16. a. Negative control (no primary antibody). Note the negative staining of the media of the small intramy- 
ocardial coronary artery branch (upper, centre field) and of spindle cells (SMCs and myofibroblasts) within the thickened 
endocardium (lower field) and the negative staining of cardiac myocytes.(Original mag. xlO). 

40 RESULTS 15 

ENDOCARDIUM 

[0289] Plate 1 7.a: Photomicrograph of paraffin section of endocardium (lower) from the left ventricle in a patient with 
45 heart failure. 

[0290] Immunohistochemistry with LIP-1 antibody: Note the negative staining of cardiac myocytes and the positive 
(brown/red) staining of the spindle cells in the media of the arteries and the veins and within the thickened endocardium. 
(Original mag. xlO). 

[0291] Plate 17.b: Photomicrograph of paraffin section of endocardium (lower) from the left ventricle in a patient with 
50 heart failure. 

[0292] Immunohistochemistry with LIP-1 antibody: Note the negative staining of cardiac myocytes (upper field), neg- 
ative staining of the endothelial cells lining the endocardium and the positive (brown/red) staining of the spindle cells 
within the thickened endocardium. (Original mag. x40). 

[0293] Plat 17.c: Photomicrograph of paraffins ction of endocardium (lower) from the I ftventrici in a patient with 
55 heart failure, 

[0294] Immunohistochemistry with LIP-1 antibody: Note the negative staining of cardiac myocytes (upper field), neg- 
ativ staining of the endothelial cells lining the endocardium and the positive (brown/red) staining of th spindle c lis 
within the thickened endocardium. (Original mag. x 60). 
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[0295] Plat 1 7.d: Photomicrograph of paraffin section of endocardium (lower) from the left ventricle in a patient with 
heart failure. 

[0296] Immunohistochemistry with LIP-1 antibody; Note the negative staining of the endothelial cells lining the en- 
docardium and the positive (brown/red) staining of the spindle cells within the thickened ndocardium. (Original mag. 
5 X 60). 

RESULTS 16 

ENDOCARDIUM - Double Immunohistochemistry (UP-1/vWF) 

10 

[0297] Plate 18.a: Photomicrograph of paraffin section of endocardium from the left ventricle in a patient with heart 
failure. Immunohistochemistty with LIP-1 antibody (NBT- purple) and Factor VIIIA^WF (DAB- brown): Note the negative 
staining of cardiac myocytes (right). Factor VIII/vWF (brown) staining of the endothelial cells lining the endocardium Is 
seen (left) with distinct LIP-1 (purple) staining of the spindle cells within the thickened endocardium (centre). (Original 
15 mag. x40). 

[0298] Plate 18,b: Photomicrograph of paraffin section of endocardium from the left ventricle in a patient with heart 
failure. 

[0299] Immunohistochemistry with LIP-1 antibody (purple) and Factor VIII/vWF (brown): Note the negative staining 
of cardiac myocytes (right). Factor Vtll/vWF (brown) staining of the endothelial cells lining the endocardium is seen 
20 (left) with distinct LIP-1 (purple) staining of the spindle cells within the thickened endocardium (centre). (Original mag. 
x60). 

[0300] Plate 18.c: Photomicrograph of paraffin section of a focus of fibrotic myocardium from left ventricle in a patient 
with heart failure. Two small arterioles are seen within healed scar tissue. 

[0301] Immunohistochemistry with LIP-1 antibody (purple) and Factor VMI/vWF (brown): CD31 (brown) staining of 
25 the endothelial cells lining the arterioles are seen. LIP-1 (purple) staining of the smooth muscle cells in the arteriolar 
media and surrounding spindle cells within the the scar tisue are seen (lower field). (Original mag. x60), 
[0302] Plate 18.d: Photomicrograph of paraffin section of endocardium from the left ventricle in a patient with heart 
failure. 

[0303] Immunohistochemistry with LIP-1 antibody (purple) and Factor VIII/vWF (brown): Note the negative staining 
30 of cardiac myocytes (left). Factor VIII/vWF (brown) staining of the endothelial cells lining a small capillary is seen 
(centre) with distinct LlP-1 (purple) staining of the spindle cells within the thickened endocardium (right). (Original mag. 
x60). 

RESULTS 17 

35 

ENDOCARDIUM - DOUBLE IMMUNOHISTOCHEMISTRY (LIP-1/ASMA) 

[0304] Plate 19.a: Photomicrograph of paraffin section of endocardium from the left ventricle in a patient with heart 
failure. 

40 [0305] Immunohistochemistry with LIP-1 antibody (NBT - purple) and ASMA (DAB - brown): 

Within the thickened endocardium, ASMA (brown) staining of a population of spindle cells is seen (left) with distinct 
LIP-1 (purple) staining of other spindle cells. (Original mag. x40). 

[0306] Plate 19.b: Photomicrograph of paraffin section of endocardium from the left ventricle in a patient with heart 
failure (higher power view of 19. a). 
^5 [0307] Immunohistochemistry with LIP-1 antibody (purple) and ASMA (brown): Within the thickened endocardium, 
ASMA (brown) staining of a population of spindle cells is seen (left) with distinct LIP-1 (purple) staining of other spindle 
cells and co-localisation (brown/purple) of some cells. (Original mag. x60). 

[0308] Plate 19.c: Photomicrograph of paraffin section of endocardium from the left ventricle in a patient with heart 
failure. 

50 [0309] Immunohistochemistry with LIP-1 antibody (purple) and ASMA (brown): Within the thickened endocardiurri 
the spindle cells are sectioned transversely. ASMA (brown) staining of a population of cells is seen (left) with distinct 
LIP-1 (purple) staining of other spindle cells and co-localisation (brown/purple) of some cells. (Original mag. x60). 
[0310] Plate 19.d: Photomicrograph of paraffin section of a focus of fibrotic myocardium from left ventricle in a patient 
with heart failure. A small arteriole is s en (centr ) surrounded by lymphocytes within healing scar tissue. 

55 [0311] Immunohistochemistry with LIP-1 antibody (purple) and ASMA (brown): ASMA (brown) staining of m dial 
smooth muscle cells is seen with co-localisation of LIP-1 (purple) staining of medial smooth muscle cells and negative 
staining of lining endothelial c lis and surrounding lymphocytes. (Original mag. x60). 
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RESULTS 18 

HYPERTENSIVE ARTERIOLOSCLEROSIS/DIFFUSE INTIMAL THICKENING 

5 [0312] Plat 20.a: Photomicrograph of paraffin section of a peripheral artery. The vessel lumen is on the left. There 
is diffuse intimal thickening with spindl cells expanding th intima. The m dia (c ntre) is intact. Th adventitia (right) 
is normal. 

[0313] Immunohistochemistry with CD31 antibody to endothelial cells: Note the positive (brown/red) staining of the 
lining endothelial cells of the artery (left) and the vasa vasorum in the adventitia (right). (Original mag. x20). 
10 [0314] Plate 20. b: Photomicrograph of paraffin section of a peripheral artery (adjacent section to 20.a). 

[031 5] Immunohistochemistry with ASMA antibody to smooth muscle cells (SMC): Note the strongly positive (brown/ 
red) staining of the intact media (centre) and the media of the vasa vasorum in the adventitia (right). Within the thickened 
intima (left) positive spindle cells are present. (Original mag. x20). 

[0316] Plate 20.c: Photomicrograph of paraffin section of a peripheral artery (adjacent section to 20.b). 
15 [0317] Immunohistochemistry with LIP-1 antibody. There is strongly positive, equally strong(brown/red) staining of 
the spindle cells of the intact media (centre), the media of the vasa vasorum in the adventitia (right) and the spindle 
cells within the thickened intima. (Original mag. x20). 

RESULTS 19 

20 

MYOEPITHELIAL CELLS 

[0318] The above mentioned antibody was also found to be able to identify the target on myoepithelial cells. 
25 DISCUSSION 

[0319] Results 1 -1 8 demonstrate that the target sequence of the present invention is selectively expressed by cells 
expressing a smooth muscle phenotype - in particular smooth muscle cells and myofibroblasts and myoepithelial cells 
- from human tissue samples including but not limited to corpus cavernosum, heart, skin prostate, liver, lung, bladder 
30 and peripheral blood vessels. Thus, the present invention provides for a method of identification of these ceil types in 
nonmai and diseased tissue samples. 

SUMMARY 

35 [0320] In summation, the present invention provides an isolated target sequence. The target sequence is a splice 
variant of PDE5 called a PDE5a1 , a component of which Is presented as SEC ID No 1 . The identified target sequence 
of the present invention may be used to as a target to identify agents (such as modulators) useful in the prevention 
and/or treatment of a disease associated with scarring and/or fibrosis or to selectively Identify cell with a smooth muscle 
phenotype • in particular smooth muscle cells and myofibroblasts and myoepithelial cells - in sample of nonmai and 

40 diseased tissue from individuals. 

[0321] In particular, the present invention also provides methods and means for diagnosing a disease associated 
with scan-ing and/or fibrosis or a predisposition to a disease associated with scarring and/or fibrosis by identifying the 
presence of a target sequence in a cell or tissue extract from an individual. These presence or absence of a target 
sequence may be associated either directly or indirectly with predisposition to a range of disease associated with 

45 scarring and/or fibrosis such as cardiovascular diseases and fibrotic diseases. 

[0322] The identified target sequence of the present invention may be used to as a target for the identification of 
agents (such as modulators) which may be used to prevent and/or delay the onset of a disease associated with scarring 
and/or fibrosis. By way of example, an identified agent, such as an antibody may be used to selectively identify cells 
. expressing a smooth muscle phenotype - in particular smooth muscle cells and myofibroblasts and myoepithelial cells 

50 - in samples of normal and diseased tissue from individuals. Methods of treatment, kits for diagnostic purposes and 
an isolated target sequence are also described as well as methods of isolating agents capable of modulating the target 
sequence. 

[0323] Other aspects of the present invention are presented below by way of numbered paragraphs, which Include: 

55 1 . An isolated target sequenc wh r in the target sequence is pres nt d as SEQ ID No 1 or an analogu thereof. 

2. An isolated target sequence according to paragraph 1 wherein the target sequenc Is Immunologically reactive 
with an antibody. 



29 



EP1 178 115 A2 

3. An antibody capable of recognising a target sequence wherein the target sequence is pr sented as SEQ ID No 1 , 

4. An antibody according to claim 3 wherein the antibody specifically recognises a target sequence that is asso- 
ciated with any one or more of: 

5 

a. a cell that expresses a smooth muscle phenotype 

b. an actin intermediate filament 

c. a myofibroblast cell 

d. a smooth muscle cell 
10 e. a myoepithelial cell. 

5. A nucleotide sequence encoding the target sequence according to paragraph 1 or paragraph 2 or as defined in 
paragraph 3 or paragraph 4. 

15 6. An assay method for detecting the presence of a target sequence in a cell wherein the assay method comprises: 

(i) contacting the cell with an antibody of paragraph 3 or paragraph 4 under conditions that pemnit binding of 
the antibody to the cell; and 

(ii) detecting the presence of the antibody bound to the cell. 

20 

7. An assay method for detecting the presence of a target sequence in a tissue sample from an individual, com- 
prising the steps of: 

(i) removing the tissue from an individual; 
25 (ii) contacting the tissue with an antibody of paragraph 3 or paragraph 4; and 

(lii) detecting the binding of the antibody to the tissue. 

8. A method of diagnosis for a disease or a predisposition to a disease associated with the presence of a target 
sequence in a cell or a tissue sample from an individual 

30 wherein the method comprises: 

(i) performing the assay method according to paragraph 6 or paragraph 7; and 

(ii) determining whether the cell or tissue comprises the target sequence. 

35 9. A method for preventing and/or treating a disease or a predisposition to a disease associated with the presence 

of a target sequence in a cell or tissue from an individual; 
wherein the method comprises: 

(i) performing the assay method according to paragraph 6 or paragraph 7; 
40 (ii) detemnining whether the cell or tissue comprises the target sequence; and 

(lii) applying a treatment in order to prevent, delay, reduce or treat the disease or the predisposition to the 
disease if said cell or tissue comprises a target sequence. 

10. A method according to paragraph 9 wherein the treatment is for a disease associated with scarring and/or 
45 fibrosis. 

1 1 . A method according to any one of paragraph 9 or paragraph 1 0 wherein the treatment is or comprises a phos- 
phodiesterase (PDE) inhibitor. 

50 1 2. An assay method for Identifying an agent capable of modulating a target sequence; wherein the assay method 

comprises; 

(i) contacting the agent with the target sequence according to paragraph 1 or paragraph 2 or as defined In 
paragraph 3 or paragraph 4; and 
55 (Ii) detemnining wh th rtheag nt modulates the target sequenc . 

1 3. An assay method according to paragraph 1 2 wherein the assay is to screen for an agent useful in th prevention 
and/or treatment of a disease associated with scanring and/or fibrosis . 
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14. A process comprising the steps of: 

(i) performing the assay according to paragraph 12 or 13; 

(ii) identifying one or more agents capable of modulating the target sequ nee; and 
5 (iii) preparing a quantity of one or more of the identified agents. 

15. A process comprising the steps of: 

(I) perfomiing the assay according to paragraph 12 or 13; 
10 (ii) identifying one or more agents capable of modulating the target sequence; and 

(iii) preparing a phamnaceutical composition comprising one or more of the identified agents. 

1 6. A process comprising the steps of: 

15 (i) perfomning the assay according to paragraph 12 or 1 3; 

(ii) identifying one or more agents capable of modulating the target sequence; 

(iii) modifying one or more of the identified agents; and 

(iv) preparing a phamnaceutical composition comprising one or more of the identified agents. 

20 1 7. An agent identified by the process according to any one or paragraphsl 4-16, preferably wherein said agent Is 

an antibody. 

1 8. A phamnaceutical composition comprising an agent according to paragraph 1 7 and a phannaceutically accept- 
able carrier, diluent, excipient or adjuvant or any combination thereof. 



25 



30 



35 



40 



19. A method of preventing and/or treating a disease associated with a target sequence comprising administering 
an agent according to paragraph 17 or a pharmaceutical composition according to paragraph 18 wherein said 
agent or said phamnaceutical composition is capable of modulating a target sequence thereof to cause a beneficial 
therapeutic effect. 

20. A method according to paragraph 1 9 wherein the disease is a disease associated with scarring and/or fibrosis. 

21 . Use of an agent according to paragraph 1 7 in the preparation of a phamnaceutical composition forthe prevention 
and/or treatment of a scarring and/or fibrotic disease associated with the presence of a target sequence. 

22. A kit for diagnosis of a disease or a predisposition to a disease; wherein the kit comprises: 



(i) means for identifying a target sequence presented as SEQ ID No 1 ; and 

(ii) reference means for determining the selectivity of the identifying means. 

23. A diagnostic test kit wherein the kit comprises any one or more of the components selected from the antibody 
according to paragraph 3 or paragraph 4 and a target sequence according to paragraph 1 or paragraph 2 and 
wherein one of said components is labelled with a detectable moiety, 

45 24. A kit according to paragraph 22 or paragraph 23 wherein the kit additionally comprises an agent wherein said 

agent is capable of modulating and/or preventing and/or treating a vascular disease and/or a disease associated 
with scarring and/or fibrosis. 

25. Use of a target sequence in the preparation of a medicament to prevent and/or treat disease associated with 
50 scarring and/or fibrosis. 

26. Use according to paragraph 25 wherein the target sequence is used to screen for agents capable of modulating 
the target sequence. 

55 27. An amino acid sequ nc comprising an antigenic determinant wherein said antig nic determinant is that of or 

contained within SEQ ID No 1 . 

28. A nucleotide sequence encoding an amino acid s quenc according to paragraph 27. 
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29. An assay method for detecting the presence of a target sequence presented as SEQ ID No 1 or an analogue 
thereof wherein the assay method compris s a means for det cting said target s qu nee. 

[0324] Part of the assay methods or processes as described in paragraphs 12-16 (presented above) may be p r- 
formed in silico by use of suitable computational software. The present invention also encompasses any data set 
g nerated by such methods or processes. The data set may be used in a drug developm nt program. 
[0325] Hence, other aspects of the present invention include: a A method for predicting, simulating or modelling the 
molecular characteristics and/or molecular interactions of an agent with a target sequence presented as SEQ ID No 
1 or an analogue thereof comprising the use of a computer model, said computer model comprising, using, or depicting 
the sequence presented as SEQ ID No. 1 to provide an image of said binding ligand domain and to optionally display 
said image. 

[0326] Typically the method further comprises providing an image of said agent in association with the sequence 
presented as SEQ ID No. 1 and optionally displaying said image. 

[0327] For preferred embodiments the agent is manufactured and optionally formulated as a phanmaceutical com- 
position. 

[0328] All publications mentioned in the above specification are herein incorporated by reference. Various modifica- 
tions and variations of the described methods and system of the invention will be apparent to those skilled In the art 
without departing from the scope and spirit of the invention. Although the invention has been described in connection 
with specific prefen-ed embodiments, it should be understood that the invention as claimed should not be unduly limited 
to such specific embodiments. Indeed, various modifications of the described modes for carrying out the invention 
which are obvious to those skilled in molecular biology or related fields are intended to be covered by the present 
invention. 
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SEQUENCE LISTING 



<110>for EP: 



for JP: 
for US: 



Pfizer Inc 
Pfizer Ltd 
Pfizer Inc 



Phillips, Stephen 
Ridden, John 
Parums , Dinah 



<120> Target 

<130> PCS10918 

<140> 
<141> 

<150> GB 0016009,3 
<151> 2000-06-29 

<160> 2 

<170> Patent In Ver. 2.1 

<210> 1 
<211> 12 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Glu Arg Ala Gly Pro Ser Phe Gly Gin Gin Arg 
15 10 



<210> 2 
<211> 13 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 2 

Met Glu Arg Ala Gly Pro Ser Phe Gly Gin Gin Arg Cys 
15 10 



1. An isolated target sequence wherein the target sequence is presented as SEQ ID No 1 or an analogue thereof. 

2. An isolated target sequence according to claim 1 wherein the target sequence is immunologlcalty reactive with an 
antibody. 

3. An antibody capable of recognising a target sequence wherein the target sequence is presented as SEQ ID No 1 . 

4. An antibody according to claim 3 wh reinth antibody specifically recognises a target s quenc that is associated 



Claims 



33 



EP1 178 115 A2 

with any one or more of: 

(i) a cell that expresses a smooth muscle phenotype 

(ii) an actin intemnediate filament 
5 (iii) a myofibroblast cell 

(iv) a smooth muscle c II 

(v) a myoepithelial cell. 

5. A nucleotide sequence encoding the target sequence according to claim 1 or claim 2 or as defined in claim 3 or 
10 claim 4. 

6. An assay method for detecting the presence of a target sequence in a cell wherein the assay method comprises: 

(i) contacting the cell with an antibody of claim 3 or claim 4 under conditions that pemnit binding of the antibody 
15 to the cell; and 

(ii) detecting the presence of the antibody bound to the cell. 

7. An assay method for detecting the presence of a target sequence in a tissue sample from an individual, comprising 
the steps of: 

20 

(i) removing the tissue from an individual; 

(ii) contacting the tissue with an antibody of claim 3 or claim 4; and 
(til) detecting the binding of the antibody to the tissue. 

25 8. A method of diagnosis for a disease or a predisposition to a disease associated with the presence of a target 
sequence in a cell or a tissue sample from an individual wherein the method comprises: 

(i) perfonning the assay method according to claim 6 or claim 7; and 

(ii) detemnining whether the cell or tissue comprises the target sequence. 

30 

9. A method for preventing and/or treating a disease or a predisposition to a disease associated with the presence 
of a target sequence in a cell or tissue from an individual; wherein the method comprises: 

(i) perfonning the assay method according to claim 6 or claim 7; 
35 (ii) detemnining whether the cell or tissue comprises the target sequence; and 

(iii) applying a treatment in order to prevent, delay, reduce or treat the disease or 

the predisposition to the disease if said cell or tissue comprises a target sequence. 

40 10. A method according to claim 9 wherein the treatment is for a disease associated with scarring and/or fibrosis, 

11 . A method according to any one of claim 9 or claim 1 0 wherein the treatment is or comprises a phosphodiesterase 
(PDE) inhibitor 

45 12. A kit for diagnosis of a disease or a predisposition to a disease; wherein the kit comprises: 

(i) means for identifying a target sequence presented as SEQ ID No 1 ; and 

(ii) reference means for detemnining the selectivity of the identifying means. 

50 13. A diagnostic test kit wherein the kit comprises any one or more of the components selected from the antibody 
according to claim 3 or claim 4 and a target sequence according to claim 1 or claim 2 and wherein one of said 
components is labelled with a detectable moiety. 

1 4. A kit according to claim 1 2 or claim 1 3 wherein the kit additionally comprises an agent wh rein said ag nt is capable 
55 of modulating and/or preventing and/or treating a vascular disease and/or a disease associated with scarring and/ 

or fibrosis. 

15. An amino acid sequ nee comprising an antigenic determinant wh r in said antigenic det rminant Is that of or 
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contained within SEQ ID No 1 . 

16. A nucleotide sequence encoding an amino acid sequenc according to claim 15. 

17. An assay method for detecting the presence of a target sequence presented as SEQ ID No 1 or an analogue 
thereof wherein the assay method compris s a means for detecting said target s qu nee. 

18. An antibody and a target sequence substantially as described herein and with reference to the accompanying 
Figures. 
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Fig 2 (a-d) 
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Fig 6 
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Fig 14 (a-d) 



47 



EP1 178 115 A2 




EP1 178115 A2 




Fig 16 (a-b) 
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Fig 18 (a-d) 
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Fig 19 (a-d) 
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Fig 20 (a-c) 
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